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Abstract 



PROBLEM TO BE SOLVED: To provide coloring in the tone of cell animation with a contour line as one 
example of non-realistic rendering. 

SOLUTION: A model for contour plotting, which includes a three-dimensional(3D) model and inverts the 
inside and the outside in respect to the corresponding sides of the 3D model, is first acquired (step S2). 
Then, the model for contour plotting is located (step S3). When plotting the contour line, after executing 
perspective transformation or the like to the model for contour plotting, hidden surface erasure is 
performed only with the outside facing the point of view as a plotting object and the contour line is plotted 
(step S5). Since the model for contour plotting is relatively larger than the 3D model, it is plotted as a 
partial contour line outside the 3D model. Concerning the 3D model, previously defined lightness ranges 
are selected one by one and when the lightness of each of pixels inside a polygon is settled within the 
lightness range, the relevant pixel is plotted in a color for plotting corresponding to that lightness range. 
By applying such processing to all the 3D model, the 3D model separately plotted in colors as many as 
lightness ranges is plotted (step S6). 
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[0 0 2 9] 1 9 fiStSNIrt 

•»iiffl*f;i/<ort«il* : PftS66nftEfi'ei 

[0 0 3 0] *«WOJBl7SS*9 0!ga»i:«5U>^ 



(10) ^3 2 5 3 0 2 0^ 

■£3CJ:fcJ:!K ±T*a^lx>* , U V^^klel^cO 

ci:*<Riflii:a*o ffior, EttSftfcflis 

[0 0 3 1] *»«(0«2 OOlRSHcfiRS. fia^Hrt 

tciBB * n/c^^T-vp^ i/ v ^ y > iff % y-Agi 

[0 0 3 2] 

y a $r 5 A tc J: 0 HSS*T § 43 V ^ T 3 > tf a. - 
* • 7utf^l±*nftf2>^>¥^-5 l 0 0 0©-W 
&m l tc^-To a Vtf jl— £ l 0 0 0«^>t?a-^* 
f* 1 0 1 *«9A/M3D, CO^y^a-^** 1 0 1 
tt, ^Ortgl^Xl 1 9*c»fil*n/5:iR»«lS®l o 
3, fEV 1 0 5, A-Hf-f^* • F7^7HDD 1 

50 07. -y-^v Fjassn o 9> ^^wv^xAaaSBi 

1 K CD-R F7-ryi 1 3. 3I{f-Y — ^x— X 
115. St/-<>^— 7x-Xg|51 1 7£r&t?o 
[0 0 3 3] CCDnVtf n — 1 0 1 C0*9"^> Kjffl 
SSP1 0 9BXlf-*-r**§t^>Ka3*81 1 2 5 

if^y^vt^mm^i i nigsiffii 2 2%w 

2 ncSMJi**VtV>*o ^/c, CD-R 
K5>fy 1 1 31CIZCD-R 1 3 1 ^g*L^#^o iift 

^>^-7x-x i i hy-^ 1 5 1 tmmm 
tti 4 i^iT8g^n§ 0 -r>^-^x-xa5i 1 
^o 7 tcBA^i^s i 6 i ^gi$nt^i) 0 

[0 0 3 4] «»jaa»l 0 3tt. CPU^ROMSJf 
HDD 1 0 7-^C D-R 1 3 1 ±tc^^n/c 

^d^a^SRI, n>tf l 0 0 0(Dm'®*'n 

oo ^*y i o 5«, mm&m^i o 3OT-ny7 

TfeSo HDD1 07(i, yD^7^f-^^S#t 

SIT, 1f^>Fa3**«l 2 5*cit^>F«^*tH* 
50 *^^>o 
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[0035] ^^^^xMsan i it*, »JWtaa 

% 0 CD-R F7^f7l 13B, CD-R 1 3 1 tCttL 

^15 1 Kgs^tu mv^^XzL—zmtcommtMi 

frftZo 4Z/$ — 7*-7&&\ 1 7tt. A^Il 6 1 
frt><D\tj***:V 1 0 5 tcttJ*/ U StWfflaSBl 0 3 

[0 0 3 6] ^fg^fc^S^n^i^atf-r— *tt««J 
fllAfcfC D-R 1 3 1 tEfiSnTl^o ^LT, CCD 

3tCcfcDK»m«tlT, 1 0 5Cn-HSn5o 

iUKj&aan o sa^y 1 o sca-Fsn^ #58 

■r— ^tt^^eU l 0 5£8B«Sft5o V^y^v^TM 
aan l lattKAlSi 0 3*>60»iB**J;:fieoT 

*aa*:u *^»« 1 2 1 (om^mm 1 2 2 icg^s 
[0037] ^jch wc^tift?^? << vtr^&mu 

1 1 IO— W*H2*fflt^TW«JcK9i'r*o 
y#7>9BM»l 1 1*4. fiS^Xl 1 9£<£>^9Kt>£: 

. =R5^;OliU»«2 0 1 , ;U6J«l«2 0 1 

Dffio*ff -9^fpiia»a52 0 7atf=ft*«iiiiioa»2 

0 5. Hftfl£jSH&JIgP2 0 5^60f-^^fWt) 

2 0 9**6©*S*lHffifflT r — ^*W§71/- A • ^ 

2 1 3 i:^t? 0 &*5. 7U-A • ;^77 2 l 

[0038] ^77^ y^x&uia* 1 1 i©/sxfM»85 

2 0H4. iRWaaSBl 0 3*p&a*<Sftfc«»fM** 

1 1 1 rt©»ffl»«aP2 0 7jLa=Ajemmttm»2 0 
5tcm±f*r^o i^aotii, »<5f»»gB2 0 7xa 

Hftflg«liUaSW2 0 5<Da**ft«^^ 1 1 9£r^L 

r**y 1 0 5fctb*f sfc»ojfl3i*t>R5o 

©«ra»w*jtBrrso a<RF«wsP2 0 7«, smrisiw 
ott**Hft»«HB»aw2 0 5tcah^*r^c 
[00 3 9] =ft&ffimmmi®2 0 5 a, n#«B*ydr 

2 0 9tt, HftJBJ8Biifla»2 0 5*ft*-r*Hft»* 

•7^772 1 3lcg^iIH»*»*i&#o fef^ 
t;l/*7-fflI»2 0 9ttZ^y77 2 1 l^ilt 



(11) WWSB3 2 5 3 0 2 0^ 
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[0040] swaaan 03^ 9^7 *v 

1 1 irtTHSissnso iBiMM^*»ibfc/^x»«i« 

2 0 1 ttd%*»«»*sP2 0 7 tcm^-r^c ^fRjm® 
g(52 0 7i4, aa*»st;jtiBW-»*ii«iL, =fcj&# 

»tffi«wr* 0 shrj*jm»2 0 7^ c 

[0041] ^&Bffiwmmm>2 osa, =ft»#u =f 

r. =ft«*y=r>rt»o»iH*fci3»«*«« (zffi- 

2 0 5(i, co»nRKu«it«MM (Z***W R 
t5fe*tf^-b;l/*^— jaa«B2 0 9k:ffi*-rSo 
Jl/;*;^— «ia6B2 0 9t±, Z^7772 1 1^&1RB 

20 ^coiiffi^zfi^M^mLT. ~^^}sasaaa52 o 5 
*6ffl**nfcz«i:Jt«-r*o tu m^^nfczfii 

09 a, m*«n«:zffl[*aiSB*»cjtiS-rsz^^7 

A • ^777 2 1 3rtO§£1t{iffitc^l£iIj 
[0 0 4 2] &*5, ^KBJRO&luSfift (affl) jWR 

30 A'^7772 1 3rtOlB*ffl«telBil«nTV>*fe 

^«fetf*«*ti*o e*-fe;i/*^Htaa»2 09 

e*^;l/*^--aftaa$2 0 9tt, 
fi*7U-A-;^77 2 1 3^m^OfiL§tcfetit- ^> 

8aa«:feiisa-r§c 

[0043] wT«cjRr#iaio»»tt, 0 1 t-^^n 

^0 [0 0 4 4] 1 . ^ffliCOJBJBl 

^y >y»Htctt, MSqSJSHffl^-r^fBalSgPS 5 0 ^3x 
;l/fi!B8P3 5 0ict3\ HWiiliiffl : e'r;l/K»»3 0 0 

fc, mntsmm^^mmm^hv ^*xbb6«3 o 5 

i:, lilWflBffl*x;W0aBB3 l Ofc, fr-r«*S-r^ 
^7y^>jf»3i 5fc. Sli* : ET f ;Maiii«3 9 0 
tjtfflsnsif ^-fe;i/aa*B3 3 otw**n*o cti 
50 BofttKii, ±-ea^fcHB#"e7 r -*a55»»b«rfT 
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[0 0 4 5] £ft, fitter ;W8Bffi 3 9 0(C(3\ WjS 
7 5 fc, fSlSfflfeIt^g(5 3 7 0 fjB 

sfgHi§^a5 3 8 o mmmm : ey : ^mm^3 5 o 

««Rtf3tt«W-J|[»3 6 OOtii*(«liStHMI5 3 6 5^ 

A*?ti§o 0^j»it»a53 6 5oa*»if ^-fe;i/fiBa« 

3 3 O'NArtStiSo W«Klf-7;l/3 7 5«\ JBB 
fflfeft»g|5 3 7 OftCfflMBBKS03 8 OOPWlcS 
SSnSo JffiB/8feftKgP3 7 ORtffl8fi«BI93£»3 
8 OOttS*«tT*-fe^«iai8B3 3 0^A**tl§o SifP 
ffiBffl^T7WfflB3l5 3 5 0 tiLt^E??ltmm£V>3 9 Off 
rtffl-TSt! ^-b;l/fflS«3 3 0»ctt, ^fl^T^WSfiffi 
aTfflV^6n«BHftJt«fflP3 3 3^:, fl^fiaBffl^xVl/ 

Bffi£AQ9tf3 3 7 ttftSftSo 
[0 0 4 6] (WWtlBfflt^mWaBS 0 0tt, 0»R(f 

■r**u=r>ke***«H8!tft-3Tv^o £ft, 

BE^^wajftfl^f^l/J: IWSfiffiO^© 
6Efe(cT£*2n3o 
[0 0 4 7] a*. ••BUBfflt'r^tt^ «*Wfctt» 

^■r;l/fc|n|i;«'&fc**o coif^te. tftg&iBJB^'r 

/wiici**^* o «»«(<:*# < isb^ <£ 5 mm 
z>o ccorn^, «tiiSfflofe«BijK:«3e*n*o 

[0 0 4 8] COlWHiMffl^-r^UOWittlltt, il» 

**3rcffi««n*o m(fB4(cf§«}i5B/a^ 

;l/5 1 0O1f>fXtfa#tf;l/5 0 OW^rX* tm£ 
(is ftffi©^ffl*l&**tefcTB*^LTV^So jitt^x 

[0049] a^^f^s oo^eit^^aft^ 

TVl/«JPffi«5 2 0t ftSE«Bffi^-r;l/5 l 0Ol¥ 

fw*6i:$i*h*o sttzmtmrnm^fr 5 i o 



(12) HI^3 2 5 3 0 2 0§ 

24 

[0 0 5 0] fit, ft fft&Bffl * -r v h U v 

*fiB 5 3 0^ 3:*^x;VS*ffi« 5 2 o t n CfflB 
tcE« , r*«:46<oEiiflavhyy^x*»«'rso -fa 

mfPJSBffl^-r^SiPfiSS 3 O^jii*^^** 
fig 5 2 0 OJSaHc¥ffSWlS**a»**tr J: 5 fcm 

70 fiSBffl^ir/vs l o#E«**i*o 

[0051] ft»}8Bffl*x;i/&aai$3 i oi±, fi^Jffi 
Iffl^f^oSEfilcoS, H^gl (*£:*: • ftg'h • fa! 

<e- ¥fr»Hi - ansa) *s«su aoiwwiBffl*: 

x;i/©#ffi®»fflS**M-rSo c ©»;£*«(<: (i± 

TJfc«tW(±fl«**iftv\, ffUfcf, <R«=*7c2SIBIT 

• • ¥tT^» • 1««T*K»TO < , Wtt 
SBffl^x^t#^3 0 Oic^v^TS^-rVl/^lRjC^: 

JB^x;Wfi3ffi3 l 0(4. ItSPJSJSHffl^-r^Olt-rX 

^^iz:{*^^;l/^fif(5ffiB^^'T r ^^l§^^0 4 <D<J; 

[0 0 5 2] £ft. BoaaWStt, ^7^75 50*^ 

B*«SBio*rft*>e)j4-rfcai>fctT*>tiSo H4oey-e 

(4. ftSW8BJB : &'7\rt'5 1 0^^7 5 5 0(C 55^35 5 
1 lRtf5 1 2#»i»t**&ttft*o CO^^tC-T^ 
30 it^^l/S 0 OO^HBOtcfeDfiO^^^S 5 0JC 
ificV>B5««iS»ft3b^^nS(DT, fi*tf*5 0 0tt 

Uttc^^i/JtiiiW 3 9 ooiaaHfeOfisasnSo — 

*. H*HaiHffl : t'r^ 5 10(i, ir^^e-r/b 5 00cfcD 
i5<DS5 13, 5 14. 5 1 SStfS 1 6 0^}SH 
WftiiaSo fib. tf^-tr;l/jsasSP3 3 0 <E>Bffif8*JB 
a»3 3 5^THffi?B*^tona<07?. 

[0 0 5 3] frtft^MT ^ Xftv *y t!>^gI53 1 5 

^ * v y e > if -r * ft *6co$aJi£fgsrr ^ t> cot s 

[0 0 5 4] ft#*'r;l/«iB«3 9 0ODIjSa«ftt/31£ 
«fMV»3 6 0(4. ffi»=^763EH(i:E«Sn55i(*^ 
r;i/*«)«^*=ft«#Udr>o*]i^(cov^T]i^« 
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I+»gP 3 6 0 8. fif**rx;l/©£=ft U =f 

[0 0 5 5] jiffc^r^WIBgBS 9 OODUHHfcRtWtt 
StMKK3 6 Otc&V^Tk, <SSH^7E^H^*5V^T}S 

a««*-r*/£»^a<^.it»»Hffl ; &'r;i/«ia«3 i 

/l/fcttbTfflttWfc'h* < &S J: "5 fcHttt-rJl/tDIM 
[0 0 5 6] Dt«««atf jfe»W"JI» 3 6 QtfiiLttT 

fr<DM'bmm&ft^rcm&&±Lfo : £7~*;i' 5 0 0 fcitasss 

Hffl^e-rVbS 1 0<D§8^8(14<D£5^3:So Sfc* ® 

4O0UT8. ^^7*^1X1^^15 0 3, 5 0 
4, 5 0 5Rtf5 0 6*«iiBJ**^6l»^*tl*o 
[0 0 5 7] WtttWW 3 6 5 8. IIj££«Rtf ttWtt 

fe^6w**tt»r*o ismii^^st>^?gw-»gi5 3 

6 0 8R G B*fc*»*ft«r»J|-r*0'e, 

3 6 SlicORGBSY I Qg»UW«Y****o 

©31353 3 otctt^ftSo 

[0 0 5 8] WSKlf-7;V3 7 5ti, i^fiSO 

tffct^&ofcT 1 — ^7l/T% LLtiilt^lO. 7 5tC 
7 5, bf?lMB0. 5 0tC*fbT* 
*H^fi0. 5 0s b^vMfiO. OOtC^LTg^S 
0. 2 5 i:£M (U^W ^Sf^tin^o &*5. 

So b#vMiTe8*<, ±HXa : TISH:«fe*eH<0«3e 
Tfc&l^ (0!lx.l£l2l 8 0 c^WSElf- 7> 
3 7 5*«KbT, »Hfflfeft»8B3 7 0««b#vMI 

^jsrsfiaB^fe^ft^rso &b^wttc*tis-f s 

<D£Hft # y =f > lc ^ £ ft T 1/ >S feeolt $fi * 
ffl^Tltgt£ftSo ftgE£ftfcJBBfflfe^fiSBfflfeftS 

353 7 o«e*-fe;wt!iaaB3 3 otca^*rs 0 
[0059] wmmmmiz§v>3 s 08. 8Miif-7 

;V3 7 50100L«^«*»!LT, tf ^-b;l/UaaSP 
3 3 OlCaS^TSo W««5H»SK3 8 Ott, ^5CD£ 
3aflBSKHx— 771/3 7 5^^SSffflt§i^ 
tt±fr&«8lc— o-foK^LT^<o b#vMiTettft 
< ±ffi& tTFHfc £ & KH^JfiS £ tiT i ^ S m&lc 8 , 



(13) W«F*3 2 5 3 0 2 0§ 

[0 0 6 0] fiH5JSHffl^x;l/|Siffla5 3 5 0 tiLfc^-T 
)Vmm^3 9 0lc«ffl$ftStf^-tr;l/ffiIIgP3 3 08, 

[0 0 6 1] tf^-fe;l/«ia8P3 3 08. teSPJSSffl-tx 

8. IS9}g£M9flS 3 3 7 ^rfflv^TSMr^iaa^lifiS 
boo, ^ffiHffl £ 2 ft fcH^ # 

[0 0 6 2] 0J*fcfB4O«£'fc:8, fif**7*;l/5 0 0 
(7)^^75 5 OtCgkjfiWOQ® 5 0 iRtf 5 0 2^ 

ffiB2ft. lifPfiiiiiffl^e-r^^^^s 5 ofr£^4 

OOffi5 13. 5 14. 5 1 1 6#JI5ffl£ft 

So fifl5}ffilBffl j e"r;b5 1 OOC0 4 0(OS^ 

5 5 0fr&JiSfc3it** , 7 f Ji'5 o 0fre>;fe&ic8^dib 
lcfi§B2ftS 0 c<0«*aiLTt^8P^WIiSq5tt4:ft 

So afe. tf^-b;i/«wi»3 3 0(i, msmmm*7*)v 

^f'J7/^M#ILTM^t§o fib. CCD 

So 

[0 0 6 3] -7?. lf^-fe;l/«lSW3 3 0 8. ±L#*:T 

•rso 

[0 0 6 4] *LT, WmttM&3 3 3 tt*H**C*» 
SB^S^0^SKHK:SSP3 8 o*WSL;fcb#vMfifc* 

j±« *r s o fe l * oii ic&vz wmtp l * t mbw±x 
$>ft8. e*-fe;waa8P3 3 08. cob*v^tc*ns 
■rsa*w«Jc«-3<«iii«ftTaKiBjR*iia , rso 
ncot&m^mcomci^ st®?N^asP3 3 7*flav^T 

BlffiiS*jfla*t>*Slrt"*o ^b^oHi^tc^^SB^S 
^0 tfbtWB*iST*fcftlf. ccDH^«rc<DSPgT8JSiS 

b^t^o 0^siGHS^a5 3 8 ommmmr—y^3 1 

5<O^TOb*V>ffi%tf^-fe;l/fflaa5 3 3 otcs^b. 
^•ftlc*flSbTVf*-b;i/5asa5 3 3 o^HftJK^U^v 

rto^T^ia^^oi^TfSB^^T^tf, =mz#v 
=r>rt«B# H 5 oMTtt 3 ismtc^ 0 e>fts 0 ^ o 

-rso 

[0 0 6 5] &*5, ±T'^fcfi!iaT8^46ffiBfflfe^ 
ISBfflfeftWa5 3 7 0(CTf+S^ftTt>StOT^0tC 

50 <^t\ ±<Dmm&. &wmz*5tf2>njim (#urf>ic 
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27 

[0 0 6 6] *«WTttltBJH*»»cH:Z^*y7rfc: 

[0 0 6 7] in^T, fif**-r;WSi®ffi3 9 0T\ II 5 
fcfH5lCfi£*t;f, 0. 7 5tt±fcHiHttO-. 5J^± 
L«*I*OB*ff0. 7 5J^±T&tli£, £<DL#^ 

[0068] l,*vmb#o. 5ic*ofc#&fc:«\ mm 
■r*iRii:HjRoz4ii:j±«*n«^ mmk**i&«:|rIi; 

[0 0 6 9] Sfc. ^UrfVcOKjiS&tf^Udr^rtffiflD 

i/^fe (rgb) <Dmm&tisTm*)&t>ti2>o mna 

ffli0-2 5 5<0lEHT««l«n*O^ HIStcJRttfll 30 
a\Ci*W&*2 5 5fiLfcfe^ffl?nSo £oT. 
«fi8Sf-^3 7 5©l*^I (±«RtfTBMD 
tt0-2 5 5 0K10ttt*SoTt)fi^o 

[0070] uss^jg^ i ic-o^Tcommyv- 

(H 1 ) WavejL— 1 0 1 rt^ffiOSS^*Ji 
[0 0 7 1] [CD-RiEfiUffiffl B6lC(i, ^*bftt> 

tfmte-rzt, h d d 1 0 7 tc^46fEH^n/ciz:<*^x ^ 

[0 0 7 2] coSft»fttf;W>fX^Ui: 
T% 1. 8mffliT^n(f, ftDLSttO. 0 

3 6m*i:«a-r*fi*^»i6sn-5o cost***** 50 



«F»* 3 2 5 3 0 2 0§ 
0**^»*ttlt»MlH:J:0*<iWI*n, fit**** 

[0 0 7 3] fcfc. ±L#*TJl'<D&m&<D&Mif i mm2 
cifcfcT?**o LfrU*tt£B#»»Snfc 

[0 0 7 4] #lc. RftJt^x^O^Udrvo-^-r 
n§ Ur7yS 3 0 7) o &l3x l> rJvtft^T 

SkLTfc<fcv\> v^UT;l/OfeteKf£glc£ DUBS 

[0075] mc, f^^s* u 3 > ©aa 

[0 0 7 6] C LlTT^^tlfcfM^fWr 
IWWBB/H^tOI/ • f-^^UHDD 1 0 7 
tcfSISL «f 77S 3 11), -liSBfiiiBffl^^l/^^ 
«LH*:»7-ra Uf7^S 3 1 3) o 

[0 0 7 7] HDD 1 0 7lcK«<**lfcs il^^r 

T—$tf, CD-R F^-f^l 1 3tC<J:DCD»Rl 3 
UcS^JASn^o B7fc*i, CD-R1 3UC»tji 

[0 0 7 8] ^Djf7A*W 1 3 2iclt, n>tfzL— ^ 
1 0 0 0fc*»W«rllfiB*'&Sfc«)<D^D^-5A*1S»S 
^n^o EU ^KW^Hfili-rs^ay^^Ji. CD- 

r i 3 i fc»#i&tyS"e<D4ftgifc, fiiciai?ns@8 

f-^%tty§if-^*CD-R 1 3 1 tc8#iA05a 

COJ:5lc-TS«T% B8Jc^«n*ffla*, mzisc 
D-RF7^7l 13Wb?)tCD-ROMK7^7 



29 

*ffi7irc, 1000 £iz%i<D^y¥^—$ 

[0 0 7 9] ^fLf- $W$L\ 3 3U:&x ±T*2!^ 

1 3 4 tCte. sLfo*:T)\< * X— ^ 1 3 7 Ktfftff JtBffl 
txJl/ • * l 3 5*ttff-?tf»«*ftSo (S 

1 3 5^fiifi*n5^i^\ ^tn*s 

[0 0 8 0] ■tf^K-r— 3 6fc«. 0 1 

[0081] &*5> cd-r i 3 i icfemznzmmim 

T?l§W«BJB^^l'OEfiJB^ h u y^x^ss^ns 

S^nstUtJ:^ MK^ ftfl*-r;l/*EB"r*B 
[0 0 8 2] C D-R 1 3 1 lcteJtt£ft£*WMSi 

[0 0 8 3] [t<tOffll7D-] B 8 £|gtt<DJgJB 1 
^»©»I7a-*^to ^jWNMrTfcfc* OMR 

C£?\ fi^^x^l/RtfBSWiiBfflt^l/OtaBffi* • 



(15) «fM*3 2 5 3 0 2 0§ 

A^H 6 1 (HI) O^i^Cgf^TXf^T 9 

5 4 0ll«18»B^S^»^C0X-ryys 3tR 

[0 0 8 4] #lc, B>W»*«SB-rs^5fr©*J»r«ia 

5Afe:J:*H3ete»r5#*JBf*n«. fit, MINI* 
«B«£WKSnfc»&fc:fcl\ BJWMfBffl^-r;!/© 

UtfttcBl l*ffl^TWW"*o *LT«H»WBB* 

nsw^feitBsnttt^^tiittt^i/ojaBjaa^ 

01 5^ffl^TlK0rf So (KOX-r-vr/S 3 71SS 6tf 
ffla«FTSTB0iBL*«i*n« (Xfy^S7) ? XL 

[0085] [i«wiBffl*T r ;i/ffi»iaa] b 9 ica, 

6 ttfy^S 2 0 3) o ItfflSffiBJB^x^^fflS 
l r 4o < ««- t iiiPfisa ffl tf;^c cogpg k t a= «-r 

liiLi^^Mc^Ltzmmmmm^^c d-ri 

Mo ISIftSnTV^SfcMWfStltltflilWiBffl*^!/ 

tititf, mwfB«*x;wi^j««nsfc¥ij»f*n*o 
30 [0 0 8 6] (BOTfltfjWS««hft^l:fli* 

nfc*&tefci\ CD-R 1 3 1 iCfaMZfLT^Zmmtm 
7) o coit)Bfflffltf;l/0*iitt, ±T0 4 2fc£/0 

[0 0 8 7] feLII»l»Bffl*«r^*ft«*ti«fcW»r 
40 snfc»^lcJi. BWiBffl*^*****^*!? 
t>ti§ (Xf 2 0 5)o Xf7ys 2 0 7 
*5lc, colfiPgtc^st^TfifPiaBffl^-r^A^JS^n 

[0088] iiPfisi^^f^w^xi^ »«s-r*3i 

5 (06) ^IpIC^-MC m*l£±L»*T)\'<D&m&<D 

50 tf;Wi«n5o itswasffl^e^i/^jifletr;!/^ 
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[0 0 8 9] gjfc, Xf7yS 30 5 (06) <DfflfflT' 
[0 0 9 0] &*5. C©B?j£T*tt, USHtafli*^!'® 

■PdWWaiifflt^V/OEIIfflv h V -y ^X#iS5££ft3 
Hit, ^KE«fflvhUy^X36i«tfc*:«ai*««y«k5»c 

fc, ilte^-r/l/^EM-r^t;:. ir^^e^bOEgfflv 
h U **jW»/.h*SS*«tr«}: 5 Icittt^-rVKOEBffl 

[0091] mmmm^^^v =r>ov 

f'^SSO? (126) <73ittB^Ta?^e>nTV^<Di:lR] 
trJlO&tf VzH/WtV 7;K0fe i: |b|— oTfel 

[0092] 3Jc»c, mmwm*:TMzfr-tn*mm-t 

(X-r-y^S 209) c Xx-yXS 2 0 5 TUfBJSBffi 

s 2 o 7 Tmmmmm^'f^m^ihtEntzm^it^ 

ev^*n*fc*J*r*ttfc»&fi:U\ XT77S 2 1 1 

Xx + fttI (U. V) jW8j£Sft*o 
[0 0 9 3] 4*3, ±T?t^rc<fc-5tC fr?ti&mm 



(16) WWJB3 2 5 3 0 2 0^ 

32 

e»»ow*{4*voi?, 01 o»c^£*ifc-r*xx* 

[0 0 9 4] *«IHKfc^Tl§*W8tt, ft&SPfiiiiiffl^X 

0£5&|g#*i®$g£LTJ§B2*i5c:i:-?, m&<D& 

[0095] iai otc^snfc-T^x^+T-a&tit;^ ^ 
■r n<D7^i^ testae oai^nt t w*o«{t* 

r% fr-rtv&^srrs'r^x^-H*, ^tcgioajsn^ 
73 ft t u t ^ © mm tmm * n s 0 
[0096] ^*3, mm&.<Dmwt'£tsmm*tm-tz>7- 
t7,T*tf^-y¥>i?i£ titzmmmm ^rMz&om 

[0 0 9 7] *tn?:gS1-5f7Xft^7lf>? 

*ti*«iaA^»TLfe«^»4» m^sassni o 3«$ifq3 

jtBffl*7*;l/«l»ftlS*«7-r« (Xx-yXS 2 l 
3) o 

[0098] mntmmm^T'jvmmmm'] asoxf 
•y?s 3icisi^rmnmmm'e- : f)i<Dms-^ b v y <>x 
tfis^n, liifPffiBffl^ex^EMiasAnf^nf.o 

[0 0 9 9] CC-pjii^^-r^KDTjlRj^ftrS^fc 
^tyEB^ThU-y^XA^IS^^n^o iE^^HDJg 

[oioo] cosPgtfct^TfifPiSBffl^x^^Ji; 
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(Delete, fiflc-txyl/oaJpffill*^^ LTfirf** 

r/i/^SK^^m^otB/j^ ic fie o T*g/j^ift * n& cfc 

[0 10 2] &*5, COgBTMfLfeEIfflvh'J 

-r;i/o«!a«ia©gKr*fT*)nSo 
[0103] mnffimmtTfrffimmm] mmmmm 

-r^saii^ojiLff^n^ (xf«^s 5 0 3) e m 

jfiOESI (fit* • SI* • H« • ¥fT»» • SUIKSt) 
T$>2> (Xfy^S 5 0 5) o CCT'ttXf 3t 

[0 10 4] COffl3««JMaaWl 0 3tc£ 

^xicfi^T, cosier fev^TliSlsJSilffl't^i/^ffi; 

[0 10 5] f LT> aBEWj«**0*U J>tt*feT 
ffi^5*^«W«l31^(5fen« Uf 5 0 7) o 

c OfiJKfrii, HftJgtf y rf > coif c Of* £ ^Oitutc 

jas s nfc 2 -oom&fr e «be s n * = ft jg* u >^ 



(17) W*F»3 2 5 3 0 2 0§ 

34 

H*±^OM£^1I^S*§#0, T»;fcffll©]Bj£UD 
1 , T«:&«01IjS<DlIj£#*W 2 T*«o 
•Tab's, ±»OlHjS3!p6KWfHsl0»c. 

[0106] nm<o&m 1 t*«, =ft**u=r>©*m 

SSfc-TSi:, ^Oj£»^^ h;l/fcffl*ft^^ 
[0 10 7] URcaB 1 3^^nrv^<fc-5^. X 

4: * * y - >KtsBZtircm& o ^ sibjS 2 h 

h;l/nt4zWOiEO^Iq]tciRil/^Tt^<0'T?fefeT'T? 

3fiflltt=ft}gO]l^S^Ci«pftlHlt) 

30 [0108] mm<Dmm 1 

-r§*y dr>fc«*»tfifilufc^T^So HI 4tuteH 

^^nn^o hi 4tc^*THftjg^y uxo&m&fc 
h*±^ feTona-eo, 1, 2oe«s§§ 
m^nn^o *r^t>^. wjc-rsHA^yrfv 
luteal 2 £irM<DmmT*m£M^tfttztiT^z>o & 

ot, HI 4Ttt«ffi¥iluW5 6ffii:*(IS«n*o * 

[0 10 9] tU SKHjft**ty#y J>ff5 6It 
So/ci^ci^f^ys 5 0 3lcM^c 

5 0 9) o 

[0110] ctitt*y 3z/\ztt-tz>TZ7s?-* ■ 
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(18) 



Wit* 3 2 5 3 0 2 0-Sf 



35 

m^ftZ Uf7^S 5 1 1 ) o X^X^* • v*ytf> 

cu, v) tfmmisT&ztf, aK*u=fv««x*u- 

LT> C CTte. Q=l/w (w^^U-^e^H 
ff#) *rffll^T> S = UXQ, T = VxQcT)ffS^T^ 

L4^itK:a7f7^S 5 l 3icgtfrr5o 
[0 1 1 1] fbt> mtfH2*CjSLfc=ft»»Hifl 
5IS52 0 5St/t?^^;l/*^-iE!iagP2 0 9&mW}i£ft 

z> (xf77s 5 i 3) o ±-ea?^£ ? tcH^jgfiiH 
4«tSo ^njfto^-^tt, 7fy'7;Koft, x*d 

— >ffi«fflU StfX-^^^SS 1 1 fcUffi-rtltf-r** 

^©feRtfX-r^S 5 1 1 ^Hfig-rntf^^-b;!/ • # 

[0 1 1 2] {IU C©ftST*7fU7;^fe?:»lL 
T\ »HjS^lifP»oe«rE^-r S C £ RlteTfeSo 

CfcfcpTfiBT&^o tf^-fe^^v— «iag|52 0 9 = 

2 1 3tC^H«*S^ii£yo C<0», Z^777 2 1 
[0 113] IBffiifi*fcttZ^y:77 2 1 1 *«ffl-r* 
raiZ^7 7 7S«fflLftt\ 0H*tf Z V- hj£<D£ 

[0114] [iLW^rfrmm&m] mi sicmm^m 

f\ WWK^A^fTtetlS (7f7^S6 0 3) o C<DW 
((HMH5XttHl 8) *^S?tiSo 3Wc, -OCD 

5 ) o c c l?*ifi<*^'r;l/(DlE«ffl v h U * * X fclfi 
fflfcTJB^&tlSo CtittflRIAtfWWfiiaSBl 0 3^6 



/0 



20 



30 



36 



[oils]**' • me • • 

ffi«^BBrttci3»S«!»u:*r3<fe<OTa&*o fib. fi 

x-r^^s 6 o 5tc*v^Tiii/ha»^jaii«n*o 

£RiI5 OHO *IWt*t)<OTftS. 
[0 116] &*5> *SfflBOfii**7 r ;b«IB«Kite*» 
§7 l 6^ft^tc^2 0^^fe^o (A) tfDrfvioE 
i^n/cVrUT/^Mtil/cfaM (B) 
U7;l/Ofe«:%IL^i^StSSo (A) (Dm^lc 

[81] 



PnO 
Pnl 
P«2 



H 



LigktMatrix 



Vng 1=1 LColorMatrix 
Pnb J ^ 



Nnx 
Nny 
Nnz 



r p*n 

Pnl 
P«2 



Cnr 
Cng 
Cnb 



( Pro 



0 
Png 
0 



0 

o 



Mr 
Mg 
Mi 



(1) 



[0 1 1 7] {SU PnO, Pnl, Pn2, Nnx, Nny, N 
nz, Pnr, Png, Pnb, Cnr, Cng, Cnb<Dnti:n#@ 

Nnzti: nf§ 01Ijfilc*» £ K«0 z«»7«So Ligh 
tMatri xtiiEaftJttiB^ 9 V ;Uc & K> ft 6 n§ frMT* 

fcSVTo LColorMatrixti7 , cig^e^^nS7 1 fi^ 

*«^*J£CRc3Vro Mli*U^ovf'J7;VOM 
**U rgb(ifOtf»*fNfo (A) (Dm&tO&tl 
it, Cnr, Cng, CnbT$>£ 0 
[82] 
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37 



( 



LightMatrix= 



(19) 



L ox Loy L Oz 
L ix L \ y L \ z 

L 2x L 2y L 2r 



m^3 2 5 30 2 0f 



35 



(2) 



LCol or Matrix — 



LCo/- LCir LC> 
L C 0|g L Cjg L C 2g 
L Coa L Cift LC26 



(3) 



[0 118] iU Lox, Loy, Loz^iE^ftTtM^^ 
Wl/O^/S^T&^U Lix, Liy, LiztelE^ffc^f^ 

(Dfete, LCor, LCog, L Cobtf/£^T*&D> 3tiB^ 
* WW WagOfeli. LCir, LCu, LCibtfj£# 

[«k3] 



70 



LigktMatrix 



0.5773 0.5773 0.5773 
i.OOOO O.OOOO 0.0000 
0.0000 0.0000 0.0000 



LColorMatrix 



J 1 

fu 

I" 



0000 0.0000 0.0000 
0000 0.0000 0.0000 
.0000 0.0000 0.0000 



(4) 



(5) 



[0119] ^ft (b) ©«^icttWT©S"etf-irr 
[fk4] 



P/Il 



LightMatrix 



= \ LColorMatrix 




(6) 



[0 12 0] 2O0fWa©IS««4a«JI*-pT*t). 
(A) OftJWg*tfIELl,\> (1U (B) (A) frCtfc 

[0 12 1] #IC, SBElUjaiftdO^UJVttfefeTffi 

ft 2 OOII 6 «/£ <* n £ = ft # U rf >tf v ^ tltf) 



20 



40 



[0 12 2] feu MSR»jS*^tt#y=J>*<3 5ffi'T? 
feofcl^C^Xf 6 0 5lcS5 0 

[ft5] 

( Cnr > 

Yn=( 0.299 O.S87 O.H4 J Cng 



(7) 



[0 12 3] Rjiau:43tt«ft«±Tifi^ft (B) <D^& 
[ft 6] 

Y*=( 0.299 0.587 0.114 ) 



Pnb 



(8) 



[0 12 4] 4*5. ftffi^AoTV^frJIJli. RGB^ 
h Y I Q^f^/c«xD3x 3fT?UOSI 1 frBT* 

<o 

{ft 7] 

0.299 0.587 0.114 " 
0.596 -0.274 0.322 



0.212 -0.523 0.311 



<9> 



50 



[0125] Bl 6\cmffi^mft<D±LW ; ZTJ\'<D'r'-2 
^^■Ol^T^fo Ell 6 (a) teiLfo^TfrcD^r—Z 
=ft}g^U^>«±SP7?NfflfeSo «HftJB# 
'J=f>«, HI 6 (b) tc^rT^-Mc. 7fU7W6 

(Y 1 Q) fc* Hj£-r-£ • -f>fv*X (1 DX) * 
3 0fT§ 0 CCTttvf U7;^feftY I QJRTSf 
SCfclCbTV***, RGB5SWLTV^Tt)fiV\ 31 

1 Dx^ffli^nd ai6 (c) ^-ris^-r 

[0 12 6] 31.^ -r—^ • v—yMat, SMf-? 
IDX^IC, aKHjSOH^7fiffi* (P.i. Pny. 
P»i) Sc*^^ h>l/ (Nnx, Nny, Nnz) #15112 

tfUrJVO-r-^ltifitigffc-rSo HI 6 (b) tcfiiti 
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<20) 



#1*113 2 53020^ 



f cvl 




C'ng 


{ 







39 

£lC*5tt£ffiffiHiI (x, y, z) SO'lKlS^JcfettS 

(r, g, b) msam^mm.t^ct\ct^ <> co 

affiA^IEIi^na^tcXx-yys 6 0 9 T'l+flL-fcB/i 

i&ffiwmm 205 ^saa^-tT ? ti^icta, 3 

«fe(r, g, b) icl,tWm&Mlcttfc?%ffiWm£i& 

Stf, a«iO* , 6 2 5 5©IST^5A 1 P. > affiirL 
T«B^^r2 5 5eLfct<0*^ffl$n^o 
[0127] il 5l:I-3tffll7D-^llt2.o X 

,6£^tr# U :J>©SiWHfe#W*i£*i* (Xf y 7 S 
6 11). *U=f>0«Bfflfe»4, WSKHf— 

>©fei:A^e.ftW^n5o #J*f£^Jdr><Dfe&Y I Q 
ROfefcLTfiifcLT^SH^Ktt. Y I I Q 

[&8] 

' 1.000 0.956 0.621 V Tn " 
1.000 -0.272 -0.647 I ( l o ) 

1.000 -1.105 1.702 II Q 



[0 1 2 8] I¥^fiTn^30$tl!f (T1, T2, T 
3) , }SHfflfe«:305K3:3 0 fcis, ^'j3*>©fe*Y 
I Q^O&t LT«&LT^&l,^;§3\ nWRGB 

wprgba^y i Q^si-rsitsc^fTtjnSo * 

[&9] 

f Mr ^ 

(1 1) 

[0 12 9] MlttfV 3><D^7-VT>\'<D&.£l^5%M 

[0 13 0] ^fcWft«Hf L -^I/OBIi**H« t — OB 
«?M Ufy7S 6 1 3) „ ft***JSOJBJ|RTti 

8 tt±KRtfTiBic<j: ^mAmm^^ntzT—zr^ 

OtRI^UT^So "f B£giEHO±|3g 1 . 0 0 

tTlO. 7 5 left L Taws 0. 7 5, EftilH© 
±180. 7 4£TIS0. 5 0C»LTSfWS0. 5 

o, mm.mm<v±mo. 4 9£Tpso. ootc*tLTS 
mwmo. 2 5*^nt^5„ cco^^^ei 



40 



f C'nr ^ 




f ^ 1 






Mg 









1 8« / >»JB2fflSTWSfta:3>^a — *0*^*SL 

[0 13 1] C<D'ik. C(D#V3><Dm&lCl5il%m& 
fe^«I^C-pa&5o ftT, ^BUSfc^ttSllll* 

fteHK:»ii?r*«afflfe-eaKiiii63^«Sii*n* (x 
f7ys6 1 5) o wmcoffifflmmitmz.imzicjstf 
^,=MBtmmm^2 o swrnm-rzo sBastfew-s 

marv^f ■b^*9-«raisB2 o 9tfmm-r&o cox 

T77"S 6 1 3MS 6 15IJ, ^TCDBaggBBlCOl^ 
T«Wl"r**Tli5ii*tl* Uf77"S 617). 
20 [0 13 2] m%.\ZW J a.)\>*>=7— ffl,Sg|5 2 0 9#±PS 
KtTFK© 2 OOHHSfiBfcl* D 5 C £ #T-# &V>i§-& 
tcte, ZM7772 l l ZWrnirZc blc&*)m— <D9h 

mnmnimm t j*« l terns tmmvMZkttm? z . 

[0 13 3] WittfHSOiS&IJIlgttHT 1 -:^*** 
r3fc»^K«» SfLjfl,HlO. 7 5*W?Sn*o * 
L.TSW$asa5 2 0 3*»6©*MM«:J:?>=ft»«H«Hl 

0. 7 5K»i£;-r*«iBfflfeK:l5B£bTfe<i:, «M«r 
(ToTfc&BSBOfetifiSBfflfetc&So 
[0 13 4] M»fSaSg(52 0 3 0 fc^-tr 
50,3932 0 9ti, H«tLf^f0. 7 
5 t *Jt« Yfc: J: •> ^<46 6 tifc ^OB^co z ffi 
tZ/V?77 2 1 HC«iW$nfc^-<DBSgOZ{i?rJ:t« 
■TSo fcLHfcOEfttfLfcvMlO. 7 5tt±-Plo« 
P^lci;t33(<i6P>n/i^<DB^©ZffiA^Z-'^-y77' 2 1 1 

MS952 0 9ti7b-A • /Vy77 2 1 3lC^cD 
lifflfetLT, L^V^fflO. 7 5 *»Bfflfe 

[0 13 5] CCOtfV drv©«B*^46TT% B^SA^ 
0. 7 5W±T*<ltfJ8iBfflfe#<»*ji*n*o HI 9 

(a) tc, =m$#Vzl>l 0 1 1 KtfHft»#'Jri> 
1 0 1 2<D2 00fl?U^LTV^ 0 H^Jg^'JriVl 0 
1 1 tOU.^P 11, P 1 2, PI 3<D ; £-ft ; fft<DB.Jljg& 

o. o, i. o, i. oc^Jtin^. %rz=.M& 

50 if- V 3> 1 0 1 2 <D3!j£ P21, P22, P23 O^tl 
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^nowfttto- o, o. 5, i. oKK^snri^ 

[0136] L#wao. 5^)iJR*rSc fit 
0 5B, tfvj^ftSKD&mmow&Rzfmm urn* 

tf 4&3IS5 2 0 9«\ @*<Z)0J3fifcL#l/MI 

0. 5 fc«:J:t«LfioW-WcJ:t)*«)6tifc^ <DBSI<D 

it^-r^o fcLfifgowg^u^iMto. 5tO:T\ao 

;l/*^HByi«l52 0 9&7b-A • ;^;7t 2 1 3tcf 

[0 13 7] tU Z/^yyy 2 l l *ffifflLat^t, 

0 1 9 (tO <0<£?tC, Wfil. 0*^0. 5 0fi«^ 

?o 0^fiO. 7 5W±Offi«JCOV>T«. Z/^7772 

1 llc«»SnftZ«i:ttJ|[[cJ:0«a66hftZffc(4 

2 1 3lc»#ii*n*V\ -r&fr^ 119 (c) K^k 
Lfc«fc5te. 0J3SO. 5fr£>0. 7 4Offi«tWfi0. 

[0 1 3 8] i5^flJT\ L#VMB0. OlCO^TIWJC 
<fc5JcJD.a3&tTo^:tt*«rBI2 0tc^*T o 0 2 0lC*5tf 
£=ftjg#y zJV 10 11 OI^P IK P 1 2. PI 

3<o*n^n<owff*io. o. i. o. i. oicmizz 
ntv^o sfcHftje^y zf> i o i i okjSp 2 i > 

P2 2, P2 3^nftl<D8Mti0. 0, 0. 5, 

1. 0KiS:££*lT^5o jftl»T?H*nfc»*rftt)'& 
0. 5Stf0. 7 5ttW*<0b*^a^U^5o C 

[0 13 9] 02 Uc^-n — i/x— r-r>^<D3e*«r 
^"To 0 2 nc^3^SHftJB*ydT>l 0 2 lOK^P 
3K P3 2, P3 3O^nfn^fi«0. 0, 1. 
0, 1. OlcSS^nT^So SfcHftJB^U^V 1 o 
2 2«P4K P4 2, P 4 3«f ftftlOWSEtt 
0. 0, 0. 5, 1. OlcH^StlT^So t-ftto** 

HjS<DW«t4*n^nta2 o^^l/ch^^^u 1 

0 1 1 Rtf 10 12 fcraCt?feS6 LfrU a— > 
[0 14 0] »*3, WfiJEH-r— ^l/OBfe/h^v^TBB 



CI) 4*MFIB3 2 5 30 2 0§ 

6 1 7©*IDiILfc:*vvrtt. ««<O«0 5gb"eTiaffl[ 
£0. OlctTXf 7^S 6 1 5*^»?ft5o 
[0 14 1] W±^X'y^S 6 0 571SS 6 17ST* 

SIStU est LTiTO*'J J>H:^V^Tffllt5 $ 
T«0iB?n* Uf^^S 6 19), 
[0 14 2] ±T^feWfiKHf-— ^l/ttjif*^^!/ 

±a^fc*aa:aawiH 1 soxfyys6 1 7^*5 

<c 

20 [0 14 3] fil±o*5a«Wl**airt-*4:^ iLfc^T 

f**^;i/fc:iBnftv^aii»#jijBsn«oT % *®»## 

»Sfq5Sg£>ffiBfc: li . ItfBiSBffl ^f;i/^8At srftt T* 

0 ffi#tc |§JMft*}8HT * £ * o \z ft § o 
50 [0 1 4 4] 2. ^m<om&2 

n&<0&m 2 «HSKO?g!B 1 £gft 0 , Hfc'e'rMctt 

£u HSS<D7gSl Tti^yrfXD^-ryT^Ofe^^S 

mmvmrn 2 y =f > 1 0 taeigB-r- 
[0145] *§£Bn<Dnffi<D&m2<Dwm&m2 2<om 

4 5 0 ££<*^x;l4ffiil8M 9 0^t^n§o clOfiSP 

}SHffl : eT ? ;i/jsi®gi5 4 5 oicit, $&mffimm : e : T'}imn 
gf53 0 0 ffifzffimm^Tfr&wm^ h y * ^xist 
gP3 0 5 i:, ttWfiSiiffl*'7 f ;i/«ia®3 1 o£. ^-rn 

0154 9 o^itffi^n^tr^-tr;i/sa^a3 4 3 ot*^*n 
50 3c cn&osaMia. ±T?a^ft«»-e"r— 
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o t, tfffitsmmtTfrmsm^ h v v ^7.is^a5 3 o 

[0 14 6] I/*:, fifc^v^WBBSM 9 01C&, JH£ 
g&Rtf#«ftJMM 60^, Wft§m»4 6 5 k, 0^ 
Slglf- TVIM 7 5 k, JSBffl&ttM9 4 7 0 k, W 

£«5Ht»£«4 8 0 k, Mf^Hffl^x;l/JSB£M 5 0 
SJftRtf 4 6 0<oai*«KStt3»fiP4 6 5a 

4 3 o^xti^nzo bbskbt-^m 7 5», mm 

H5BB8S8I5 4 8 0fc#BB*n«o ffiBfflfe*8^g|5 4 7 0 
Rtf KfiiEHK^SP 4 8 0<Ddi;fr«£*^;Wfia8B4 3 

o^A^nsc «iiP«SHiffl^T r ^ssiaa5 4 so^ii* 
^T : >ffi®a54 9 o*<«ffl-r*e*-fe;i/«i3isP4 3 om 
it, ii«*f f ;i««JM"efflv ,fc 6ti*«*lt«W4 33 
k, ftfflSffiB/B^fOl/JS^ 

<DmJ5r*m^zn&mwffi&mm&4 3 7 t^tsn 
§0 

[0 14 7] ||jM8Bffl*x;I/ffif#aB3 0 oti, IHS£<D 
ffiii, A^^;b£0^-r^®k^aS^3S^^oTi/^ 

[oi4 8] mnmmm^Mt, m&mc&ti 

;i/^3ii*^e^;i/<j: d < mmz ns <k 5 Jaa 

[0149] c<D&$mmm*Tfr<D&»{iLWi&. 
g-rs£ oicmmznzo 

[0150] *-lt, utto^ie 1 fcrauT&sitwas 

Hffl-t-r^BESffl v h 'J * * XS^SB 3 0 5^ {g*J,£ 
ffi« 5 2 0 i:Bli:ffi«*clE«-r*fc«>OE«fflv h 

y ^^^«r8SS-rso *r&*^ ii4tc^-r^-5tc, it 
IPJSiaffl^ex^s 1 ooiEBfHv hy y ftfflffi 

Bffl^^l/aflSffiB 5 3 0 ^afls^e-r^atWfiB 5 2 0 



(22) WIWB3 2 5 3 0 2 0f 

44 

offi«£¥fi*»£«*g»*«tr* o fc®e-r s c k 

;i/5 1 OtfKBStlSo 

[0 15 1] lt«ffiBJI*^A'fflItt3 1 Ote, HMO 
mBi klwiUTfeD, IWWtBffl' : e7 ? ;l/0#]ljStco 

(js* • jg/jN • she • ¥?t»» • m%m 

fx»l& ■ a#IX8rt~£7£tt"C*< > IMWfBffl^e-rJl/Bl 
t#S5 3 0 oicfet>Tit{*^;i/k|p|i:^:#^o*iSP}BiB 
ffi^T^i/^ffb «if|5«iiliffl^:-r;l/JQSgS 

3 1 0&, mwmmm^^(o^^x^±-t^rc^> 

^fcWWSBffl^-r^OMflStiB 4 -5 tc&S 0 
[0 15 2] WJxoaWStt, ^^755 

[0 15 3] Wn«if^f.+ 77 tfV^gP3 1 5 
30 [0 15 4] Sl^T r ;VffiBgP4 9 OOmjftWftRtf* 

BH-V8IS4 6 o&, {g^H^Tt^raiciaB^nsiti*^ 
at* ■ fii'h • • mmm • a^sso 

jt»tnf» 4 6 0 teALW^TfrcD&^nmxv 3i/<om 

[0 1 5 5] Sc{*^rf f ;W«B«B4 9 OOESfMO^ 

aaa*-r*/£»"ea<, i6w«iBfl8 ; eT r ;i/fflaeP3 1 
o -cffla* nfcaoiiiwiBflB^^i/tfa:**^ k ra 
i:***-e**»^c«, ii^xVi/^fifisjSBffl^x 

[0 15 6] DljiW«Rtf3WWH'll»4 6 0^3z<*^x 

;u<otB<]>Jfla*fTofcii'& > E>3if* j e7 f ;i/5 o o kftlfPJS 
Bffl^r-rH'5 l 0OHI«ttEI4<0«fc5Jca5o ffi 
jo (OglfKS, fifPJSBffl^x;l/SaJia5 3 l 0k(H]i; 
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45 

[0157] mm%m^4 e 5 a, njficni&tf^an- 

ft*&E**ttirr*o 5s*ii^aittRtf««fni»4 
6ottRGB3fijcfe»a&*tW'r«o^ 0^sitsa5 

4 6 5BCORGBSY I QS»LT0JlftY*:3R«>3o 
C ^ = ft U rf fc: » S UBS B. tf * -fe ;l/ 

[0 1 5 8] W8Bif-7;l/4 7 5B, USSffili ;o 

ccT*BWfiaofr& l $T^iaffi*£Sfc<D£"r 
£o L*vMilTB*<* ±«StrFtBfc<fc*«B<OSj£ 

-efc&i^ asyAanai 8 mm) e 

[0159] J8Hfflfete*fiffl3 4 7 0 B, 00* if m 5 <D <£ 
2 3fc3Vr*5*C* IB 1 OQBftlEB 

icttjfc-?%i&mm& (r, g , b) fc. mzwmmm 
tcttft?t&ffimm& (r, g , b) ^3coH^giga 20 

tcm-r^fiSBfflfe (r. g, b) t. SS^UM 
i«t§M0OEjSf-^ I DXt> IrIU<JHj5i© 
Bt^-r-* I DXi:> ES2a)ESf-^ 1 DXi:^ 

5t^a?^/c^i 6 (b) (DRtevicumztiZo cnh 

[0 16 0] fcT*-fe;l/«tfl«4 3 0B, nKKHN^ffi 
7 0ttM^fCD-R13 1T$0, Scf**-r;l/ • x» 

^ 1 3 7 (D&mt itsa^n^o 30 
[0161] mmmmm^4 8 ob. wsiSB-r-:/ 

4 3 oicKst-rso EfiSEBKJEBiu 8 ob. m5<o& 

B±ft*6JW«fc:— o-fo^LTV^< 0 L#i^ffiT?B* 
< JJBfttTFHK:***B*lS36SnT^*ii*fc:«:, 

[0 16 2] ItHffiBffl^T^l/ffiBSM 5 0 t±Li**T 

/mbb»4 9 ofc#jB*nsfcr**;wtoa«4 3 oa, 

JB#Udr>©«IIjSofiXttWS«r«IBLT#4i)*«ia 

[0163] if ^•fe7i/»aw4 3 0(4, msmmm^'r 

(4, Hffi?K£ffl9ffi4 3 7*JB^T«ffiiS*ffl3*:*«i 
U dTvrtOftBJROfe^ftft-rSo 

[0 16 4] #J*tf® 4 Otitic B, ji^T^S 0 0 50 



m$ W> 3 2 5 3 0 2 0^ 
(Dtfyt? 5 5 0tCf|k3fi^2OOS5 0 1 RXf 5 0 2^ 

ffiis^n. ii¥i$}aBffl^x;vo*y^5 5 o^satM 

OtQ®5 13, 5 14. 5 1 5Rtf5 1 6#SSB2tl 

£ 0 mnmrnm^^ 5 1 00c 04 00® (4, 

5 5 Ofr&JiSfcfiffrtTVl/S 0 0fr&;£;&fc:a#ttiL 

# 0 a*. ej-feywasau 30B, «wwfBffl^-r;i/ 

©vf U 7;l/©Mf *LTfe^t§o ffiU CCD 
[0 16 5] -7?> e *-fe;l/«UI»4 3 0tt, Af*^r-r 

;i/o«B»ftfc*nfeHft®^u=r>«rieis-r«ii'a'tc 

B, S-rW*tHWH5 4 6 5^6fflASnft=ft«#»JJ 

B**c*»«w«ftfW"r*o 

[0 16 6] ^LT> WfiitKSP4 3 3«*BHS^43^ 
&fflft£H&KB&£SIU 8 0 3W8teLfcb*^fl[fc* 
JrtK-r^o feL*OB*te43»*«**l«L*V^Bfia:T? 

fentf, tr^^woaau 3 ob, c<o limbic 
a r«S9na^st5<«iBffl&?amnR««iB a r«. 

COffiBJOaoiRfeB* raSSffll»4 3 7*fflt>t 
BBMSAH^&Xfli-rfto t>L*OB*tefi»*W* 
tfL*V^B*»-e*n«T % c©BiR*C®Ift»TB}ti® 
WfiKHK3£BP4 8 O^gffilf- >Ob4 7 
5 0£T<BL#lMiI*£*Hr;l/JfflS*4 3 OtRSU 
*tifc:»JCLTlf^-fe7l/«iaW4 3 0 U=*> 

=f>rt8P^B5O«ITtt3a«[Jca0»»6nSo CO 

[0 16 7] ^(c. ftBoJBttZfco^TOiaa^a— 
*HWtSc KT^JUlii tS^S^l 0 3 

(H 1 ) iVaV'lf 1 0 1 rtOfflOS***JW 

[oi6 8] tcD-RiB^®^] mmcomm2ic^3if 

^ftfTt>n*ll«WBH*f f ^O<feJ«ttaB:. 1216 

trau^aBSo «a ! s^BBji&"rsk, hddio7^» 

S 30 3) > iM^f^^Ltffif^tlSo 
[0 1 6 9] C©RJRJt*^7 ? ;l/OU->fX* , 0't 

5) o mm, ^mttm^TJisCD&m&vmmjjfaic, 
AMcjfe^: * n/c /c t?s § if^(c a Bfsna * o < m 

BSft«, B»c* i^l-T*<— 8B^*0St*:*nntf, 
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[0 17 0] ft*. &f**T)\s(D&m&<D&MtffemZ 

7c T* * £ *8 ^ t c i 4 > ffifcffifcOPJtcBRH^CrLS 

[0 17 1] «*W»t-r;l/©#*y dT>©vr 

ftS (Xf7?S 3 0 7) o £*5. 

[0172] ^tmm*:Tfr<D&tfv3y<Dmm 

[0 17 3] CC^T^^^nfc^^f^^l/Ox 
— SilPfiSIffi^f ;V • f-^ LTH D D 1 0 7 
icfEtIL (Xf7?S3 11). IWKiB/BtT^I/^JS 

fflatttT-r* (xt7/s 3 i 3) o 

[0 17 4] 3Mc, HDD 1 0 7lClB«£ft/c. ^i*^ 

• x-*Rtf*i»»Bffl ; eT r >l' - «r-^*««r#a 
T~?t>\ CD-R F^:/l 13lc£f?CD-R13 

nc»s5isn§ e cd-r i 3 i icwz&snrzT- 

[0 17 5] [4#OBl7DH mffi<D&m2(D£W 
(89) »B^#3l(*^^;l/OT r — 

^^n^o fit, caBSBBrtflD««^H«*n« (x 



(24) Wffpff 3 2 5 3 0 2 0^ 

■J*** (bi it« osnsfiia^tTtonSo *fc 

A^iSBl 6 1 (Hi-) O^-SM^SfctiEoT^xy^ 
S 4 ©HJWSfltBfrg^OISffi^C OXf 77S3 T^7 

[oi7 6]^c it»«*»B-rs^gfro2pjKjaa 

Artffll l 6 l 0*-»ff»»c**wexttflaoyn4f 
70 «B*-*k1Wr«nfc»*fc:«\ l&WJSffiBffi^-r 

ssBiffla^iiffli^tis (xf7^ss) o cn^oi>T 
n*»^fe«B*nat^«^fefi#t^i/o»Bfflatf 

i2 4^l^Pm o C0Xf77S371SS6tf 

«yi»TSTiii?)3iL*fls«ns ut7ys7) o m 

^f^n/c^g^tc cfc o t««* n* o 
[oi7 7] mntsmm^^mmmm] ni9tc^^ 

felwiUT'fcSo ccW^f, liWffiBffl^e-r^l/Jb^ric 

*n**>«3b^w»r*n« Uf7^s 203) 0 mv 

«SBffl^^l/*^«>ffl*LT43<«^tll9HiBffltT f 

ii^efM^cD-R 1 3 1 icmmtE nt^s *p5*p* 
nntfii»H8Bffl*x;i/«*«*nav^2pjBT^ti, « 
50 ««n*i:¥y*r;£n*o 

[0 17 8] (iaJffiBffl^-r^^^ti^V^WBBT^ 

n/ctf^tc^. cd-r 1 3 1 ictemztir^zmm 

7) o CO(iJWIiBffl*-r;l/fl[)**U=f>tt, ±T*B4 

»a«n«itwjiBffl*-r;i/o , 9--<Xtt. »js-r*ji<* 

*7 f ;l/*0-lHl*)**<S«*n*o »c ft9HSBffl 

*o n& 0 

[0 17 9] tbltlWiBffl^ex^^jacSnSfcWBr 
frn& Uf77 P S 2 0 5) o 7sTV?S 2 0 7 trai: 
&« £1C*51^T&, HfPfiSBffl^e-r/l/OS^y =r>H\ 

[0180] MfPffiiiffl^^o^-^x^, »j&r«jt 

50 5 (B6) fcBWilc, ffilAtfAf**^©*!!^© 
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J±LT<fcO**l>«^ttll»«««l:t)*<«IBi?n. m 

fe*»^»«i»fB»«<k*)«<«iiiisnSo 

[0 18 1] ft*s. co«fj*T», lftWSIBra*'f/l/<D 

-r s MfPfisaffl t fA/mmvm vmmmm tf;i/oE 

/W4Sfc*:£ft5o &£W4, IMW8iIiffltf ;1/E«i&31 

CO 1 8 2] —75". lifPJSiljffi^rx^O^&fficOV^UT 

;l/Ofi*«k!)l|<Lftfi7?t«*n«o ft*. Xf7^ 
S 3 0 7 (06) cOKWeSE^&tlTt^Okraatc, 

Uf'^S 2 0 9) o Xf7^S 2 0 5 -rUSBaSHffl 
S 2 0 7 Tlft>^lffiffl*«r;l/^K*a«nfc»^tctt, 

Xf (U, V) #»3£<**lSo 

[0184] ±Tfea?^/-cj:-5tc > *>*rn*sa 

*rr*o 0 1 OkKiWftoSft^tyf-^x^^o— « 
^^titt^o c tittJUWMc aotMtfi^ < X-d fc 

BSWfrOBBKttJE^O'T?. 0 1 Otc^nfcx^x^ 



(25) WIMS3 2 5 3 0 2 0^ 

[0 18 5] m**ltSf*Xf + tf7ye>jf 
3) o 

[0 1 8 6] [HWfflBffl^x'L'EBna] 0 8COXT- 

tti£«teE«*n*J:5fc:. fii«giIiffitx;l/cD@eBffl 
[0 18 7] £CT*iLte*Tfr(Djjfat)mit?%m&lC 

[0 18 8] coSBicfcv>T^ifIgffl^f r ;i/^jS 

^Offi^^oTlt*ff«^ns«J:«5^, f§SI$J3iira 
Otitic ji^x^I/OaipfflB^^DkLTStttt 

k LTjxtetf WEifflv h U 7^7«OS S 

[o i 8 9] co^^tc-r^k^ mnmciz, tmmc 

SEM^n^o Htf^OElffil, TJfRl. JK«*OB8« 
L4l^«-&tflfeCf»«o fib, CC5«i:5mT$oT 
[0 19 0] ^:4o. LOSBTttMLfeEifflvhiJ 

x;i/o«m«Ho«i«TfTton*o 
[0191] [mmM«f;uiniAi] 0 1 1 tc^ 

50 3#»DiBLffto*i* Uf7^S 5 0 3) e ^OigL 
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[0 19 2] WAtf, COWKfflMHffil 0 3tc£ 
[0 19 3] ^LT, rfVtifcfcT 

ffi^s^o^jBfjaa^fTfctis Uf^ys 5 0 7) 0 
v^-rno^iRj*iqjv>Ti/^36^ i Pj»f«nSo *5fcT®<o 

[0194] feU SltIIIj«**Cr#Ud , >'3y3 6ast? 
feo/cl^ciixf 7^S 5 0 3tcMSo SKUjS** 

(Xf'^S 5 0 9) o 

[0 19 5] CfttttfV ^>lC$j~?%"rt> X?-* • v>y 
»$n§ (Xf'^S 5 1l)o X^X*"* • V>y tf> 

cu, v) ^it$i)^ aK*y=f>««x*u- 
it, ccm q=i/w (w^x^y-y^e^ 

fT#) fcffi^T. S = UXQ, T = VxQ(OlHtffiffe 

ni)o t>u ^n*as^47-*x^**-Ty tr>^ 

l^t^C^f^^S 5 1 3IC^7tl)o 

[0 1 9 6] fbt, ^J^^2tc^tfcHft»fSiBjB ! 



(26) ^1^3 2 5 3 0 2 0^ 

52 

JI352 0 5Stf t? *-fe;l/*9-«Wl»2 0 9tfSEft£n 

§ Uf7^S 5 1 3) o ±-ea^fcJ: 5 

jaag(5 2 0 5 tt. HftJB^U =f >O*Hj«<0«r-^** 

->mmm. mxt^^s 5 1 i^»tntfr^x 

/KOfifi^fy^S 5 1 1 IkmWtft&Tirlzfr • * 
70 [0 19 7] fiU CO^WJ7;l/(DMiffiL 

pr*ET**o e**;b*5H03»2 0 9H\ Hft»» 
ajaagi52 0 5**j«-r*Hftflg*y ^>rt«(o*H* 

fcfctfS-r-^&^/BLT, • >^y~7T 2 1 3 

fflLTBK«j**fr3o 
[0 19 8] [jxtt^rX/l/JffllS^Ji] 124 tC^SSO^ 

jR2jcfett«3ift: ; e'7 ? ;i/«iiB*aa©7D— *^-r 0 hi 

20 5 (DMmi*, I24(DXT7^S 6 3 3 <0«]WK«O 
SaartS^BI 1 5<D7.v-y-fS 6 0 3 <D#lJlF^£g£: 
m 1 5©Xf7^S 6 1 1#H2 40Xf7^ 
S64 1tI*»^ft^l:*«o tftto^ B15T- 

^«>tt^jao*S*fl^nTV>i)<DT% Xf^y^S 6 3 31C 

*y i o sicffio i&o«a*ieaii:a*o xr7 
ys 6 4 1 jc*v^T#u=fvo«iiifflfe*tt*a-raa 

*ft&Kfcfl:*o Xf7^S 6 4 1 ^Xf7^S 6 

30 3 5MS 6 3 9(£>buMtoT&> Xt77 p S 6 4 3 (D 

[0 1 9 93 B 2 4 WJWSttiWTton* (X 
T7/S 6 3 3) o C<0«3W»^T«. Stft^-rJMcfcf 
jC-TSWSIEHf— («*tfH5X«Hl 8) OTR 

/j> • bhe • ¥fr»» • asaea) atf«wtm««ff ton 

40 5 (Xf7yS 6 3 5) o C£TH*±Lfc^TJl'<DmWm 

Kfl98i: 1 0 3fr60^lc J: D«ffl»»»2 0 7 tfH 
fifffto fiW^x^l/O-r— ^HffilAtf CD-R 1 3 UC 

[ 0 2 0 0] • m'h • 0^ • WlJ&m • ^11^^ 
I«lc^08OXf77 F S 3lC*5l>Tt&^£n7c 

50 ffl*7 f ;l/*«»ttfc**< , r*«^fc**o ccom^ic 
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[0201] 4*5, mmvrnm i -eatfc, *««o4 

[0 2 0 2] 3fctc, SBOTjS*de*Udry(4*feTffi 

«: 2 -D(om&fr =r ^-r no 

£o 4*5. **0»«2-ettCO«|«lC43t^TMWje 
[0 2 0 3] fcU aKMjft*«tF^y=f>*^6ffiT* 

T77S 6 3 9) o WttOWWTttY I Q**#frfett 

So 

[0204] fLt, mj^«Rr;3WWW*nteiiiA 
*«tr#U J>o»Bfflft*, mtf^^eu i o 5*6 
M^ffi^n^> uf^^s 6 4 i) o mfrtoznzmm 

[0 2 0 5] JfctcWfteHr— y;l/OW«KH* < — ojB 
*R2tl£ (XT77S 6 4 3) c ftfe**iSO«!IRT?t4 
0 5^LfcWSffiffl-r— 7)V%:m^T^2>t)\ H) 1 8 
cOJ:-540^fiigH-7 1 -7;b^ffii^ci:^T^i)o CO 

H**OTM«B*5 U RStSCttf 

80±^&I#i:«jR?n5o ^LTCOJf^TfigffiO 
[0 2 0 6] COtS. CO#Urf>OH«^jC*5^§0^jg 



127) KftS32 5 3 0 2 0§ 

fe«m*n*^ 3iiwi«Bi;«Bfflfeao-PMiiiiLT 
T7^s 6 4 5) c waco«iB«iattmarH2^*5^ 

S=ftiB»MJ&3»2 0 5#*SBrr* 0 ^BJlStefcfr* 

ma tr^-fe;p*5-«yifflJ2 o 9#3s«rr* 0 cox 

f7^S 6 4 3RU S 6 4 5tt, ±TOJ3SS$SHtCO^ 

70 Tffla-rssriBiOjS^tis Wf7 7s 6 4 7) 0 

[0 2 0 7] flj&fcftf £-fe;l/;fr^— A&36P2 0 9#±|5g 
Stf"FI80 2O0WSfi*IX*)»'5 C fctfT?**^*^ 

mt>tiz>ti\ *nte<D&mvi&z/*v7 7 2 1 lois 

[0 2 0 8] 4*3. WfilEH-r— y;l/©afe/jN*v^Tffi 

^0. otcttxf^^s 6 4 swuassnso 

[0 2 0 9] iX±Xf7 7S 6 3 5 7bMS 6 4 7 ST* 

T>»9iS2n£ Uf77S 6 4 9) o 
[0 2 10] W±0*-5*«ia*i8ffli'rSi:, jWfctT* 

30 mi «fct)M^s5iS{b^nrv^ 0 nmmzm 2 t 

09^3i*^7 2 Vbtc^n4i^^*aH^nsor\ 
os^iiJWBfcLTuv^yvifsnso mmvrnm 

c £ £ t) fa* Miis^^ffi Hi -e # ^> cfc 5 4 £ o 
[0 2 1 1] 3. mm(Dmm3 
**d»*3-c«:, nasojB!»-iatf2i:ttaftt), «t 

i**sk?*t, *am©«!»iau r 2i:iBii:ja*«:^ 

[0 2 12] *»WOHiiSOJB!K3 0«e«rB2 5©i 
7 5 0 tiL^f^m^l 9 O^tSnSo CO$ifP 

50 aw 0 0 1, mmmm^e^mmm^ b y 7^^ 
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35 7 0 5 k, »iSI5«Bffl*x;l'ffl3ffl$7 1 O k. frtft 
mm7-l?7,?"r^v¥>>7$V>7 1 5 k, £{*^-t\MBB 

[0 2 13] 3cfc, iLfc^frffim^l 9 0tCte, ]Jt£ 

^Rtf7feisstwa5 3 6 o k, mmm&3 6 5 k, m 
mmmv—7)i3 7 s k, mmm^mw^3 7 o k, m 
&mmm^3 sot, mntmrnm^^tmrn^ 7 5 0 
tnm^ti^^^t^mm^7 3 0^^n§ o m& jo 

*«Rtf3H»HI«3 6 0^, H^Sfft^g|5 3 6 5 k, TO 
7 5 k, fi§B/BfeitSffl3 3 7 0 k. 93 

ttKHK£ff3 8oit ussomii tmw&Zo m 

g|5330^A^^n^o WSIlf-7;V3 7 5 8, fit 
Hffifeft»g|5 3 7 ORtfWMEBBBSSBS 8 0©H^^ 

3 8 0<Dai*«Vf*^W5aS57 3 0^A**nSo *s 
^S]ffl- : e-rVl/^Iij^7 5 0 k SMttf^HliHff 7 9 0 20 

ffl&T*/B^fenSWKJt«8P7 3 3 k, ttfWSB/B^rT 2, 

;MiBffliiRtfji^ 
«ffiM*aa»7 3 7 k*^*ns e 

[0 2 14] ltl^Bffi*xJl/Btf»»7 OOtt, 

fiSBffl^e-r^^fiE-rSo &*5, liWffiBffl^^l/tf^ 
fe£j«*nTV>3»frK:fcJ:, SftfPJiHffl^r-r;l/^f SB 7 

lE^x^SiB^nsST^c, ftSTOBffl^T^tfli 

[0215] mwtBffl^^i/ofett, *ns-r* 

*t)TE*SLTt^o A***t01/6 0 0 «>••»«»?§ ' 50 
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*#fFSI3 2 5 3 0 2 0§ 

5(5 

[0 2 16] 3Wt^-r^6 0 0Oa*ffi«Tfc*jl** 
r;H?fi!6 2 0 k, HJWBBJBt-rJl/e 1 0OS* 
'{fl[BT p feSltWfiiBffl : t7 f ;l/S*ffiB6 3 Otefttc^ 
f/l'O^lcSiSnSo * fcliiq$ffi®/B^x;l/6 l 0 

6 0 0<fcDOk£^D*#<^«2nSo 

[0217] *Lrntmmm*T)i>w&mm^hVvt7 

*Ifc£»7 0 5 (12 5)^ fg^P^rtO*ftSPfiiBffl 

^ef;i/SMl6 3 0^ 6 2 o k 

rwj U<£B£BBB*r S fci&OBEfiffl v h U ^ * XSrS^T 

fflv h v v txipmmmm^TJvmmtiLW 530^4 

t*^x;bS*f4M5 2 0<o*Mte¥fr»»S-&S£*& 

fiBKtefEffiBffl^-r;!/ 6 1 0#EB<*ns o 
[0218] fia5}SBffl : ex;i/S[i5ia5 7 1 Ote, lt*H§ 
Iffl^f;v^Micot, (St* • ffrh • D 

ie • ¥fT»» • a«a») «mu jaofiiasjaBffl^ 
u fttto«tti&cf2 k&gfc?K coa)H¥ij3e«a! 

Ka»Jl£»7 1 3-efTtetLSo Sfccc^fiJttaHfi-W 

mm7 o Qiz&\,^T±Lfc*T>v£mv±zt<<Dmni&m 
7108, ffimmffimm*T)v<oujz&ft5rz&<Dm& 

[0 2 19] ^fc, ^SgcOJgffi3cOfifP}SBffl^:-r;l/^ 

6 13. 6 14, 6 1 5Stf6 1 6^^ffiiWi^^ 
nSo coffittaHtt?*htf5 6«^**fr6«H»* 
A^WStfs *«SO»llR3Ttt«BI»*i:brffiDak 

t>n§ 0 co<t^tc*rsk, s^^ue o oocyte 

$D10^^76 5 0lCifil>ffl6 1 1 RU 6 1 2«fi5B 

B£ti3 0 ftfe, if*-fe;l/jaa«4 3 0OBffiM*«l3I 
»4 3 5»CTBiBBJH*3!«ft>tl*OT. «SBJ**k*o 

[0220] ^"rnasf^xftv^ ev^as7 1 5 
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=f- * & v v M > & tz «> <D Jft 3 £ H ffi f 5 fe CD Tfe 
[0 2 2 1 ] ;ftf**7*;l/l8B8B7 9 OODWlfflftfttfJtt 

3 6 oa, Srt**fVi/©*Hft»#y 

[0 2 2 2] 3ltt*x;l/»B«7 9 0©HjS«lft&t«1fi 
«tmc»3 6 0lc*5^Tfc. HZ^riC^^Tg 

[0 2 2 3] IBjSa»RtfJt*tH»»3 6 Otffitf**^ 

;i/©tt/jN«ia«rff ofew^tAft^x^e o o tmnm 

mm ^^^6 1 0<D«H&«:B2 6<0<£?tC&£o 
BOMfflStt, !§!^Bffl^7 ? ;l'ittaffi7 lOitil 

lftff6ttiBO»ft^**ffit«B»fr6l»»tS. 
H2 6<0«lt?lt *^76 5 0^61T»5O^OS6 
0 3, 6 0 4. 6 0 5M # 6 0 6«IM*^i« 

[0 2 2 4] WSH-WSP3 6 5tt, ]Ij££»fttttfcBH- 

fefr6w**tmc-r*o aiin«j{aHft&)tf3ifliw-Ji»3 

3 6 5ttCOR G B£rY 1 QSElftLTWfiY**4i)*o 

jaa»7 3 oicdtfisnso 

[0 2 2 5] WSHSlf-^ 3 7 5 tt, mfaVBm 1 
-r-7^3 7 5^#Sat> ffiafflfeftWg|5 3 7 0 ««■ 

fflfei+sa33 7 ott^^-tr;u5aaffl7 3 otca^t^o 

[0 2 2 6] 0^SlGHIS^a3 3 8 Of*. BMKif~y 
;V3 7 5^1O0lf^MMLT, tf^-fe;l/ffl.a» 



(29) 2 5 3 0 2 0*§ 

7 3 0(CSSn fl HHS«BR£W3 8 0*4, H5 0ct 

S&BflHBB^- 7/1/3 7 5**o**ffiffl-r*«^te 

<±TOtnwfc*«BB*ate*nT^*«*fctt. 

[0 2 2 7] IHHnM«f;l«l«7 5 0 fcfittt-r 
;l/«BS5 7 9 0lc«fflSti5lf^-fe;Vfiiaffi7 3 0«. 
HftJg^UdT>rtto*BiRJi:43*tsexttWfi*. =£j 

[0 2 2 8] fc!**;M0affi7 3 0(4. MfPfSHffl^^ 
;l/OJBB»*fc*tifc=ft**U rJvSrffla-rsfc^lc 
(4, BBffi£Aa*7 3 7 *JH^T«Bi8S8ia**«i 
LOO. BWfilBffl^^l/OillBW^^SnfcHftJg* 

y =f vrto^BSofesst^-r^o 

[0 2 2 9] ff0pLtfBI2 6^lC(i, jit^t-r^O 0 
0^^765 0lCf|fei6^2O<Dffi6 0 l#Xf6 0 2 
20 aWtBStU *i5PfiSBffl^7 ? ;l'<0^^^6 5 OfCjSVM 
OM6 13, 6 14, 6 1 5&tf6 1 6^JS®^tl 
£o $il$ffiHffl^-r/I/6 1 0<DC<D4O(Dffite> 
6 5 Ojb^lSiSWf^e 0 Ofr&fc^c&^fcfcL 

« 0 ft*s* tr^-fe;i/saaa5 7 3 o«. itswaB/B-fc-r;!/ 

30 [0230] -Jj, ^^^;vmm^7 3 Ote. filft^r-r 

;i/©«B»*fc;**ifcHftra#y rfv^jaa-rs*^^ 
srwatf-ji«3 6 5*6iB*«nfc=ft**y=r 

BJRtcfe^*Wfi*fW*r*o 
[0 2 3 1] ^LT> BJShb©g!57 3 3 tt»BBKC43^ 
SW«kW*IBBiaffiaS3 8 0«*KSUfcb#v>fflfc* 
tmfZo feL*OB«t43»«W**L#^BW±T 

sntf, e^-tr;i/saagi5 7 3 oi*, colsv^c^js 

•T§a*Wfttc»^<«tBfflfe"CaRB**«SB-r*o 
^0 CCOJSaMa^^tCi*. BB}N£ffi9ff7 3 7 ^rfflV>T 

L^i^o nftBBB£8B3 8 0#W*IEBt— ^3 7 
5 0±TOL#l/>ffi«rtf^-b;l/iaaSB7 3 OfcHSU 

rtO±TOBB^ov^T«SB«ia*fT«.tf, HftJB^U 
d>rt»tfB50S»mi3SBfc:»5#»6ft6o ccD 
jflaSllfle^-r^I/O^TOHfij^U n>tCOt^T^flg 

IT £c 

50 [0 2 3 2] *SfB0^3lCOl^T(Di!ia7D- 
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m 1 ) nVfcfa — **f* 1 0 1 rtOflSO«JR*WII 
[0 2 3 3] [CD-RESffll] H2 7fctt, HfiS£> 

a<«B«tiTv>«o fflawiwj&r**:, hddi 0 7tc 

3 5 3). fMf^f/^LTW^n^o 
[0 2 3 4] **C. 

5) o Wt%-&> KftWfct^l/OftWjftoffiJIWfqiK:, 
SK«IWfttf ;1/<Z>£S<Q 2 / <— fe > h fOS * fctt ^ 

3 6mffiiOS$»t^ni>c C©U*WJ;D* 

[0 2 3 5] &*5s JX^^l/OS-lS^^a^^g^ 
[0 2 3 6] Sfc, Tt*^e-r;l/0*ffi[Offi3Bi7?|qItcSIS 

[0 2 3 7] #*c, ««j««tf;l/O^W^r 
n^> (Xf7^S 3 5 7) o S#Urf>«i-r^T 

na^ffl x ^> * * v >y tf > y-r § ftiftoiKtf s n 

[0 2 3 8] J6»OJB«3T«4, fMS^f;l/^S* 

■efiisnftgjftWfttf/i/of-**, ii*Hf affile 

• f-^tlTHDD 1 0 7 tCfSUL (Xf7^S 
3 6 1), (WB«Hfflt7 f ;l/*j««Ul**T'r* 
>y:/S 3 6 3) o 



(30) «fftS3 2 5 3 0 2 0§ 

[0 2 3 9] »C HDD 1 0 7 Icffilg* tifz. fifRffi 
ffltfi^r-^^ir-?^ CD-RF5 
^71 1 3lCi:0CD-Rl 31 lC»#jAtn^o 0 7 
Jc|2R*nTV^5U^;l/Ttt. CD-R 1 3 1 

%tircT-*<Dmimffi<D&m 1 at/ 2 kmwwo 

0 0 0 t*»W***S**fci6oyny5A3y«jWS 
tll)o ilO^D^Aa, CD-R 1 3 nc«#i&tr$ 

/0 1 3 3tCii. ±T^c^D^7A«S« 1 3 2lCfemi£ 

[0 2 4 0] jB«-r-*«« 1 3 4 Iclt. ±Lfa*:Tfr ■ 
1 3 7RtffiM5ffiiSffl^f :r ;b • f*— * 135*t 

if^^. filTOilM^x^ • -r-* l 3 5tf««8ns 
20 4&gfc*»il\> ^ > Fx— 1 3 6 icte. Bl 1 tc^: 

[0 2 4 1 ] &4o, CD-R 1 3 1 fcttttSnSttffiffi 

«*a*a«««tr cfc a KSREtlfflv h "J y 

[0 2 4 2] CD-R 1 3 1 lcfeM?£ft%n$m 

Tfe*v\ ccoti^, aastiSliJHiliiffl^-ryl/OJl 

[0243] [^(ojaa^a— ] msicmm^nx^ 
2) 0 co«BBRS"ett, pa?*r % wmmm * x 

;l/0-r-*ffi»»a (02 8) *r&*? 0 fit, (gSffi 
50 »Hffl*x;i/©tt«^»oi*ffiffla*jt«*ti*o 3fc 
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ww*mm-tzfr&fr<omwi9Bmtfifit>ti& (x 

S 7) o 

[0244] mmffimm^jvmmmM] mnmmm 

Uf'^S 2 2 3) c $tfq*ffiBffl^;l/**^a6ffllcS 

So 

[0 2 4 5] ffiWffiWm*'r)Vtf£.mi£ft%^t¥m-$ 

ntcm^icii. cd-r i 3 ncte^nr^sitgrRja 
Bffl^x^x-^A^St^m^ns cxx'v y S 2 2 

7) o ClcDliiRJSaffl^-r^cDS^U ±T'@2 
SO* 2 t K> s S^^^l/O^tiS-r 5 # U dr> i: (i 

*$ti5o Hie, ttSWtBffl^T^toeitjJ:. ttfctziL 

[0 2 4 6] femSfSJiSffl^e^l/^fig^tlStfiJIST 
$nfc«^Jc{±, H««ifflffl*'r;l/«r*j«-r««rai* , fi : 
t>n§ (Xx-yXS 2 2 5) , X-r-y 7*S 2 2 7 tHOU 

(02 6*BS) o 

[0 2 4 7] tzmtrnwrn^T-'frw^xiL ttfct%>±L 
»tf ;i/*0-ln t> <S«S n§ 0 Xf7ys3 5 
5 (127) £ [bJ U J: -5 ' , PJ * if &f** f/KOSE« 

t jt u t j: *> ft v mnmii jsb;* 

[0 2 4 8] 3 5 5 (El 2 7) tDffi'B^ 

BSSnStlTtJ:^ It. iimStt^-r/Wc^g^ 



(31) «tS3 2 5 302 0"J 

(5.2 

[0 2 4 9] &*5, CO^ftt, ffitmWm'e'rJlsCO 

arr s i#iq5fiBffl ^ x/i'iBMi&a-eiftasjsB /b * -t^ko 

io vmvmm mm^f^oysmm^ v u -y * xarat « 

zmmtzmic, iLW^iv^mm^bv^^^m 
>hsafc**tr<fc r> icsLtb^TiKommm'? h u -y *x# 

[0250] -73s mnffiwm^iiscD&tfv^xD^ 

T77S 3 5 7 (02 7) <DmmV^btin^<Dt 

20 mm** c<D8f&?n. ^tn^mmmm^ivn 

'J rf^OVT 1 - U 7>V<r>&t m— 

^ssnfc&*\ ^-rn^^-rs-r^x^-vcofeT- 
[0251] ^tc ttswtBffltx/i/icA^-rn^r^a-r 

50 Uf 77*S 2 2 9) o Xf 7^S 2 2 5fftH!ffiil 

s 2 2 7t?iPiiPfilBffl ; eT f ;i'A*S!*m^nfc^^f±, 
tt* til $ ti/cHiqJfiiBffl tf;Kof- ^ (c S-ifv ^tco 

tfvy^tiSi:¥iJBi?nfc«^{c«, Xx-y-/S2 3 l 
lc TMfPfilBffl * x;MC tx^rS^-T S -f ^ X -V if 

Xf-v^ffl (U, V) A'K^^nSo 
40 [0 2 5 2] ^*3, miKE<Djit>. ^tn*IIt5r^ 

T-feSo m^stsf^xf+^'y tf>^*£n 

*ffla*<»TLfcli^«» MlfSQSgPl 0 3ti$§SBfSB 
ffl^f f ;l/«{»iia31*«7-r* (X-r-yXS 2 3 3), 
[0 2 5 3] [tt$P«Bffl*x;l/8EBfflS] 0 8 OXf 
•y 7 1 S 3 t*3l->Tlft*f5JiBffl ; E-r;KOBEHv h U -y 7X 

**is^*n, fs?B}SBffl^T : vi/c»sHS5asA"tffen-i. 0 
50 mnmmmm : eTji\'<Dmmto.mii. 2L#*7")V(D&m 
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ffl*x/i/<o»Mftfitf. fifl^f^i/OiSVffifitfEB;* 

[0 2 5 4] C CTTi^^e^l/CO^^^ft-r^it'&tC 
[0 2 5 5] CtOSBfcfev^TltlWfSiffl^^l/AWJS 

Oif^lcli, liflEt^l/OaJpfflB^^&tLTii*^ 

HlwaiBffl^^i/OEfifflT h y >y 
*Xfc bTjif*^7\rb©EBfflv h U ^X£r^<E>£ $ 

[0 2 5 6] c^^^ct^^, fflWWte 

[0 2 5 7] ^ ccDSfe-e«i&-rbfeEBfflvhu 
T r 7i/o»B«aoa»-t?fftoti«o 

[0 2 5 8] [B»«Bffl*'r;l/©»H«a] ftflH&B 

Wr^ffla^BDigStX* (X-r-y^S 5 2 3) 0 
ft (St* • *>h ■ ®*e ■ ¥fT»tt • BMKB) 

Uf7^s 5 2 5) o ffli^tf, cofflattiwwaaw 

[0 2 5 9] CCTML/cl^ii ItiWSBffl ; Wc 

»LTtt)eB«-»**aiibftv^jftT*«o cn«*tw» 
«)tBofflB#tH«*^<, ftWMm*°?z><Dtfmm 

yT;woftttB»tt*ci*B«n*«ft««**) o ante 

Officii, Ba=3JeEJ8Mfc*v^T«S«txfcttl||l 

ic»3*fTt>ft*#, febBWJiBffl^^i/o****^ 



(32) RpflFB 3253020^ 

64 

tewmm v h y v * x ic % t <r orb ic *> v > t nfcss 
Bffl^x/i/^a^aftsnsB^tfeSi 

[0 2 6 0] ^tt, SKHjS*dtr#y =f>ttii1!t<z> 
«BWTd6B^^OWK»l3W(iaii*n* Uf 
^^S 5 2 7) o il*«±*5t)TBbfr«iBJ**i:Sna 

©*Jft»*T5 6ffl3WtB»Bfc«n*6 L^f77 
[0 2 6 l ] H l 2tca^-r«t5fc: > S^OWSfT 

^c«B#iJ^fefeT[BT?S§i:br*iJ»T'r*o c<Oj£ 

tebfc»w^at*T*5tTBi:*ij»f«tifc*y 

^)5SI»ii:t§c «JRftlcMliO»tt3 0¥(IMX2p 

[0 2 6 2] ^3 0lct4. Jpj»f»«2:a:s=ft?B#y =r 
>OflW*^$tlTV^ 0 0 3 0lc3VTHftJg#y d><D 

sijSiui, h*±7^ &t> fiTomreo, i, 20 

Wb^6-T«i:ttffi#Bu*^feTffi-efcSA^ a?Kb 
fcWK»tpTttttB#«W:5 6Bi:a:*o iSMEbfcWK 

50 ospg^ t> «»c ff^n* cfc 5 td-r 5 c ^ t nr 
[0 2 6 3] feu SKiSjS*«cr#ydr>3b<iS#o*j 

BfS^T^ fc TBT>fc^ fcif XT' ^ ^ S 5 2 31C 

5 2 9) 0 cn«4sHy dr>^-r§T-^x^-v • 
>^S»LT^5o feU ^tn**st«f*x^- 

jaa^nsfisns Uf^s 531)0 ^^x^-^ • 

(wttX^y — >A>60Htr*) ^fflt/^T. S = Ux 

q, T = vxQ(oitw*^Tt>nSo feu ^-rn*S3Eg 

5 3 3«C»fTt"*o 

[0 2 6 4] fit, C?iJ ^ H 2 IC ^ b JgfflHJn 
SSP2 0 5»tf li*-b^*5-ffla«2 0 9tfHB?n 

s ut7^s 5 3 3) o ±T^tz x o ic=mmm 

50 ^mUZObit, HftJB#y=r><0*]l^O-r-^«rW 
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£/iE*fSo Sa^f-^ii, vfUZWfe, x^y 
StfXT^T'S 5 3 l *nifa-?ftl£y-Zx 

^^mmm^&Zo sBBfcfttfsx— v 
f'J/WMl/Xf'yys 5 3 i ^ss-rntf-r^-tr 

milt, »njatcitsw«ofe*iss'r* c k fe *smr* 

StScfcfeRfKTSSo VZ&Vft^-vgmz o 9 

rtffi©SIik:W5f"^«:ffiffiLT, 71/- A • ^ 
•^77 2 1 3fc»SBH**»#i&tto C« Z/^y7 
7211 «ffi«LTBBJH**ff 5o 
[0 2 6 5] [jx^-rVl/JSiiiM® 0 l 5 ic^n 
Tz, iSSOJBi l t:fcltl)StttT>MIi!ai07D 

fens 6 0 3) o cowflSKstwi* iz:t* 

i 8) ^assnso — -D<Dmmc-D\,^x(Dm& 
at* • «<jn - ®e • • ansso Rim 
BtmwtTfens Uf7^s 6 0 5) o ctutrnfLis 
i%mmm$$ 103^ <o«M*ic * 0 2 0 7 

^iTt^o fi#tf;VOf-^iim^C D-R 1 3 1 

ictesftsnrv^o 

[0 2 6 6] a* • «/Jn • tHifg ■ ^mm • ansgt 

te. S#WfcJi:0 8<DX-r*:7S 3 lc*5^TRS2nfc 
ffi3BffiBrt»c*»««l*te:»^< fe^T-feSo fib. li 

ffl*-r;l/^*B*fWtc**<^ns«^t,»So 

tcfci;, Xr y7S 6 0 Stc^^Ttll/J^^IISE^n 

[0 2 6 7] *fg0^oixi*^x;blSi®Sastc*5tt 
*3fc«M^£2 0(0*tt. (A) *y^:Si«h 
ftvf'J7;^fi*«Lfcfasff (B) vfU7;i/ 

cne>5SfflRit6^feSo 

[0 2 6 8] #lc, ^Kffi^*'g'ty^y rf>«*5feTS5 
j&*5*p#WW*n« (Xf7yS 6 0 7) o C<£>¥"JK 

=ft«*u^>o«^co]ijiSfc€-OHffK:«ia«n 

ffl^^i/oiiBffla-eKWb^ffi^fflt^cfc^T* 
Tb^Tfens^. cook* omteaww*tffrfen* <£ 
[0269] ^KHjfi*dtr*y=r>^5 6BT 



(33) WttB3 2 5 3 0 2 0^ 

^tt»^frfenftiijS*cfe»swfi3E>wi(*n* (x 

f7/S 60 9) o B*OtHH"CttY I QWfctffrfoft 

So 

[027 o].*LTiHja««Rtf3tBtni*nfe]Bjia* 

*tr*U J>«MftBfflft««»»*ti* Uf7^S 6 1 
1) 0 *U=f>ofitHfflfett. Wft«Bx-:/;Wi:«l« 
*nfc#W*KB»c»JC-r««*W«l:aR#U =f><& 

[0 2 7 1]lPJgTn^3O$,ntf (T1, T2, T 
70 3) % »Hfflfe«3 0^$* 0 **5, 2SU^>Ofe«rY 

9J^RGB^6Y I Q^KSj-rSfW^frfenSo * 
3lC*fL®fflpJ#gT'^S 0 

[0272] wcmmmmT-7j\'<Dwmsm&—'c>M 
jR^ns (xf7^s6 1 3) o a*5*^S6io?ej»T«± 

20 [0 2 7 3] COi, CO^y dTXDW^Cfetj-SWfi 

^mb * n, y =r v « sbo&b jrh: *s * mm 
*>«B*n*#. 3Hja«iRii:»Bffle*o"i?«BbT 

*\ BW^nfcWfiBBrtTSnHT. MSKMKSnfcWi 
ttKBK:»iS-r«fltflSft?SKfl]RtffliBSn« (X 
T7yS6 15) 0 WftO*Bftatt«A»B2JCi3» 
S=ft««B«i31ffl52 0 5^Siai-J-So *WRfc*»* 
B*#* B«*nfcW*BBrt-t»*S^OJtK«ia«, 
30 Wttftf^-feA'*?— ©318152 0 9^HSSTSo COX 
T77S6 1 3&t;s 6 1 5te> ^T<o^s®aicov> 

rffla-rssTBDii^ns Ur7^s6 1 7) 0 

[0 2 7 4] B*lf e**/l/*v-«S«2 0 9^±PB 

tcti, ZM7772 1 1 i&wrrsc£te<fc9i^— 

SmctmSo Z/^7772 1 lfcfcBffirNSlc 
SfensAV ZA777 2 1 lOWffl 

[0 2 7 5] &*5, WftBH-x— 

^0. 0lClTXf7^S6 1 5*^i?tl5o 
[0 2 7 6] W±^-ry^S 6 0 5 71?MS 6 1 7 £7? 

T3»05ISnS (Xfy^S 6 1 9) o 

[0277] w±©*5a«ia**«s-r5 4:, fif*^-^ 

50 n. Tz^^xVbtcoi^r^-tr;l>7-^IScDLlJ^^^SC 
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fftBtft<t>ffiBlc(i, liS^Bffl*T;l/£SAL*i£P»S 

[0278] 4 . mmcDBm 4 mmwm a ft^s 

B/l!*f0l/©4ffl3KOV>T{iJlfi6©^ 3 ©MH^ffl 

[0279] *&w<Dmm<D&m4<DM.v&*®3 i <om 

8 5 0 £.\Lfc : £7 : frffiW%}8 9 O^tttlS. C©$t$l$ 
ISBfflt'r/l<ifiBa5 8 5 ofctt, ftfBtSBffl^T^Stff 
g|57 o o IWP«®fflef*;i/E«fflv h u y^xiS 

gP7 o 5 1. mnt&mm ; ty ! }VWM&7 iot, *^-rn 

gP8 9 0 fc«ffl*nSbf^-b;I/J!iaffl5 8 3 0 fcjb^tn 
So Cft6©**B«\ ±T3zB^fc)iHST'7 r -^©§^ 

[0 2 8 0] STc, 3£f**-rVl/fiBBgB8 9 Olcti, Hj5 

gEff-7;V4 7 5 #&Bfflfe*SiSflS5 4 7 0 t> BE 
a®Hag^gP4 80t, fttSMSBffl^T^fiaBgM 5 0 
fc&ffl£nStr*-fe;bfflS6B8 3 0£*^i:ft£o 
«*Rtf3fcBfW»4 6 0©£ii73«:f«gtma$4 6 5^ 
A*)£ft3„ KtttM*ffi4 6 5©Utfjttt:*-fert<«U18B 
8 3 C\A;b£ft3o iSliT-7;l/4 7 5(i, H^jg 
SBHI3^a5 4 8 0»c#Bg£n& o SiSfflfetS^gp 4 7 0 
RtfflHSffiHK^gM 8 0©m*«e^-b;l/ffisa58 3 

o-^A^ftSo ti^RtiiiSffl^&^vjStaigp s 5 0 £±l» 

t"r>l/JiBgB8 9 Otf^ffl^Sk^-tz^iaJIgBS 3 0t 

«, 3x**T : ;i'JiHSasTffl^e»n5Bflfittfsa5 8 3 3 
<Dffij5-em^t>ti%mmffi£mmw8 3 7 t^sn 

[0 2 8 1] *t*S»Biffl*f f ;l'*»»7 0014, 0U*tf 

jtifctispjiBffl^-r^^M^di-ro mmvBm 4 «n 

JSOfllM2t(iS«:^ Ife#£ft£lfc$15}8Bffi* 

«B#ra CT-feSc * tzmmmm^MztLW^Ttv 



(34) #fti32 5 3 02 0§ 
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rac«^fc**, co«dttt, ttiPfiSBffl^ef-vi/iVz: 
k> mztmc At < JUB^n^ i^sai^tis. 

[0 2 8 2] *fc, lifPfiSBffl^^bCfeti, «JS"T5 
SL(* ; 6T r 7l/©v-rUT;l'©fe*-?-©tt?lfrai< < Jg-&t 
C©ii£fi«Bffi©fe«SiJlcfg;££tt3o c©?| 

[02 8 3] * LT^fRfiaffiffl^e-r'^ieBffl v h'J'^ 
XlS^gP7 0 5 (02 5) *V 02 6lcm-?£olC^ -{g 

70b«ipffi«6 2 0 t[RlU{ilS{ciHg-rSfc46©EMffl 
vhU-y^x^iS^-rSo c©iHBfflTh'J-y^x(±^ 
J&-T 3 * tvI/©£-7I.£ tc tt-tZWr&m, t£A- 

i^/j^©^gs©fc»»cfflv->e>n§ 0 -r hibjsb 

ffltf^e 1 0©EHfl3vhU >y*X;b<iiJHiB/B*-r 

20 ;l/g*P{3E 5 3 0 JkiLW^lVMrntiLW 5 2 0 ©&8!lC 

f*;i/6 oo*&$t-3<SHu:B3^Bfll*7 f ;i'6 1 otf 

[0 2 8 4] ftjq5J8Bffi^x;t'$aaffl57 1 0tt % *&fE[5?S 

BflitT^l/O&BUSteo*, IM££ife (t£A • • 0 

m • ¥ft&m • mmmw *bssu R-ommmm* 

U BBO»«Biar;2fctiBft»), c©«S¥iJ^{i:a5 

te*Bfij^ei5 7 1 3 Tff ton * o * ft c c Tttttstm 
*b* Lav, 0>j a tf ms^ft&m^&zmg&mK 

m^ETfr&mm Lft«*t{±, wwaBfli^T^wasas 

7 108, ItfP^ISBffl^T-^OtSA^tT^fcto©]!^ 

Ktt«BBr«. ccTffiAbfc^fea^^tifi 

[0 2 8 5] Sft> 5IB©Jg«4©*&fPfilBffl ; eT r ;i/© 
40 «^tti, *3tTB*^P>i:*iJ»f*ft. ^^BA^feT 
t^iJSfr^ft^o J:t>T, 02 6©tFiJT«*^^6 5 0A^ 
5>©?1S6 4 0©75'fp]tlR)i;?3(fi]lc^enA^(p]l-'T</-'?)ffi 
6 13, 6 14, 6 1 5St>*6 1 6 ©##18B*fg* i: ^ 
n§. £©B«ii^T*&ftlf 3 &BT'fc5fr&!iB**#l 
*^^ft-5A\ H)5«i©^4T-«filB^i:LTUt)© 
ton^. 0 C©J;3lc-r§^, ttl*€-r;l/6 0 
fef3S.OA^5-6 5 0{C5£^®6 1 lRt>*6 1 2 fifSffi 
^*^^ft«©T% i:<*' : e-r;i'6 o 0«ji^^«30« 
B£ft-g.o **5, tf^-tr;l/jaSgP4 3 0©IS®^£JQa 
JO g|54 3 5{CTI®®rg£#fTtoftS©T% ilWStS^ 
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r & * ft e> <o m <o ± r # m a £ ft s t> t* a & v \ 

[0 2 8 6] *vTft&gi-r*;*¥--VV-y tf>dfg|S7 1 5 

MiRWKIIffiSftSo 
[0 2 8 7] tStf^T^HSBSPS 9 OOBLSSafcfttfft 

■ m>h • me • wwm • mm.m ttmmL (E.nm 

fc, 3if*^T f ;l'*iHai5 8 9'0<!DIijSia8iRtf3t»»HI» 

[0 2 8 8] ir»*x;PffiHg|5 8 9 OOM^ft&lf^t 
igfWSM 6 Otfcl^Tfc, <g«H^7C^raiC*3V>Tm 
«Sftfc««te**J«Tfit:* • *8'> • HIE • ¥fir*£S) • 

0 T'fflS^ftfc^©fiSl5ffiBffl^-r;WS:» ; &f r ;i'i:lRl 

x*iw vr s ittbmMxmt/mm s ft * . 

[0 2 8 9] Df£&«&tf%»t|-9ffi4 6 OMtttf 
jKDSt/hJag&tr ofcif-^tiAft^x/l/e 0 0 ^HIEJS 
Bffl*rd/6 1 0<£>lia&aB2 6<D<fc-5l;:&So 
BO^WJSga, MMiWl*'7 r jUQ9tt7 1 0£ttR 

6 0 4, 6 0 5W6 0 6^I»t^6in^n5„ 
[0 2 9 0] fl£gft»SB4 6 5 a, ftMitSESM 6 0tf 

fftJSTSo ii^TieifittSgB 4 6 0liRGBSCW56 
%><DT\ mAMfW^4 65(iCORGB^Y] 
QgSSLTBJfgYfc^i&So CCEfti^'Jn'^a 
jSUcfctfSWfia, fef^-tr;l/Saag(5 8 3 OfcHi^ft 

So 

[0 2 91] BJfiieH-r-y;!/ 4 7 Hfig<DJgfg 1 

So fc*5, CCT«BMtt0^6 1 ST'COH^M^^S 
tOttS. L*v4Trttft<, ±0IRO*TP@tc,£Ste 

[0 2 9 2] JSilfflfetSfflgP 4 7 0 «, ffllittf H 5 <D<£ 

to* 3-Q©}iaffifef--^^« ! g-rs^S7b^So b 

2 3tftJ;5t, gtfyd'VKOt, £i<D91Sfl?H 

fcj*(S-r*»Bffle (r, g, b) t, m2<DBmm® 
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icWJSfSJtiifflfe (r. g, b) £, Sfl 3 <DBJSSgH 
(CjtfStSfflifflfe (r. g, b) mm*v3>* 
«U*-r*lR^0OIRj«7 r -^ 1 DXt, Ir)C<]I,£ 1 <D 
BLSf-* IDXt« BLS 2 cdHjS-t-^ I DXtA\ 
5tK^ft016 (b) Of^t»5fc««*ft« 0 CftP. 

[0 2 9 3] fc^-fcrt/i&ggBS 3 0 a, HBKlSBflfttffi 

4 8 otc*oitt2tiitmmwmtzttis>r&mmm&%: 

JO 7 0 &0!l*.fcf C D-R131 T'& 0 , fttt^f^ • -r— 
2 13 7 (Og^i: LTtei^tlSo 
[0 2 9 4] BJ3g«3H^j£gB4 8 oa, B^ft^Hx- X 

4 3 0 CK^fSo 93*«3H895£gB 4 8 0ii, 0 5 «Di 

a±^e>ji#fc-o-roia^bTv<o Ltv^its* 

<±ISRttH r ffit<fcSli!H#S££ftTV^S«£-fc:a, 

[0 2 9 5] f§35«Bffl*-r>l/«BgP8 5 0 fc&ft^fc-r 
20 ;l/fiSBSP8 9 0tc«ffl^ftStr^-fe;HaSSI58 3 0«, 

[0296] tr^-b;wara»8 3 o«, ^msiBffl^T 1 -* 

boo, tftfPfSBiffl^^KDfiiH^t^ftfcHftm^ 

[0 2 9 7] Mxtf@2 6<75it-e-(ca, fi^f^GO 
0<D*^^6 5 0lCJt&ifi^2OC>ffi6 0 1 Stfe 0 2 
#?8H£ft, fiSfPJSBffl^^l/fDA^^e 5 0fre>jlt^ 
4 0016 13, 6 14, 6 1 5St>*6 1 6A^}iiii$ft 
So ftt^JSBffl^X^e 1 0<D£CD4-O<Dm&, f}**? 
6 5 Q-frhfLZ.iLtLW^h'o 0 0 tattle It frtiiL 
Tl-SOT, fi*mbT^SSP^<D**^B^£*ft-r 

tcjSBSftSo c©«#ttiLTu->sa3#*Hfta5S§fcfc 

So %*5, m;Wrai8 3 0tt, W*P«tBffl*-r^1/ 
40 OvfU 7;l/Ofe«:tl8LTfe«:^tS. fib, C CO 

So 

[0298] -7?, tr^-tr asanas 8 3 oa, 4(*tf 
frcoffiwKMit $ ftfcHfcjBsH y =f >*«ia-r sti^ic 
a , $ -rwft w-was 4 6 5 a- e> aj^j s ft u =f 

>©^W^lCfe^S^g[%ffiWLT, #U 3>rtg|5cDS 
B^«c *5lt S B^jg^rH-p-r S o 
[0 2 9 9] *LT, B^Si:t$i<g|5 8 3 3tt#HJlSKS3W 
50 S^StBSSfi5HS^gP4 8 OA^K^LfeUtvtfi:* 
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ttiw s c t> l^- ©huse * » s saw l # i hiw ± t 

&nt£, lf^-b;Uffl.aSP8 3 Otis ctDLSoMfilcfcfJS 

5^£T©L#l/HB*tf**;l/ffl3958 3 0tcg3/£U 
*ttte#fcLTedr-feJWM»8 3 0 u=r> 

=r>rt»^a 5 owi-ett 3 aBk:ao»w&nse 

[0 3 0 0] HSgOJg^4tCOl^TfiD^S^a — 

fcBMirrSo KTOfiili, ttMCftiSffi l 0 3 
(Hi) ^3>tf^-^*«ci o i rt4>tta»K£ffiMp 

[0 3 0 1] [CD-RES8U1] i2 7tC^^tl/c. 

4T<Mffc>nS 0 t&mtfffibht&t, HDD 1 0 7lC^ 20 

yS 3 5 3) > S»»ft^/l/fcLT«»S*lS 0 
[0 3 0 2):^ ^oas»J*ft*-r;l/<0'9->fX^t>i: 

^Scfc^jfc^ns (Xr7^S3 5 
5) o «l*tf. ffSWfct^l/O^Mjftoffill^iftfc:. 

ns c -T^^^s «A«faKK*«»*'r;WAHa! 

a<— «as^<k?)ffi;*stititf, j:*)ffi**nfc«»<Dit 

[0 3 0 3] ftfc. fi:f*^-r;l/<D#]lj«©ffi«*^** 

[0304] £fc, &#*Tfr<D&w<Dmmftmcmm 
s G Mtc, m&iLW^TMcimmtiLW&mmznT^ 

So 50 
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[0 3 0 5] IM^f^^UnXOVf 

ns (Xf'^S 3 5 7) o &*5. *#u=f>tt-r^T 
JI&£0*-fetcK££ftS£LTt> £l\ £7c. 

[0306] mm<Dmm4Tit. mm<D&m3tmmic 

ll»IWmffl*7 ? ;l/-7 ? -*fcLTHDD 1 0 7 

kubisl Uf7/S3 6 i) , memmm*Tfr&& 

9m*mT?% (Xf7^S 3 6 3) o 
[0 3 0 7] ^KIC, HDD 1 0 HC^m^tlfz. jif** 

T—$ti\ CD-R K^-T^l 1 3(C^!)CD-R 1 3 
l tcS^&^nSo H7lc|2tt<*ftTv>£l^;l/Ttt, 

cd-r i 3 i icw^&znrc^-z <Dmi±nm(Dj&m 

[0308] [^ttojas^n--] HsiciHitsnTi^ 
* i/^oS[ii7D-(iii(ojgi i 3 tm c-efe 

So -Tftfe*. ««3»cSJ«BKS^fTtens (X-ry^S 

;POf- (82 8) %Sty 0 fLT, {Bm& 
IWrtOttlBtflBSSftS Uf7^S 3) o coWfliW 

«i^^Jiiiit-s^s^o*iJBT^SA^Tt?ns (x 
T77S4) o tb«*Bi»*fiiaistis»^k:«, •§» 

:/S 371SS 6*<ffl^7f^l»93gSttS Uf7^ 
S 7) o 

[0 3 0 9] [lt»l8tHffl*-r;l/*»«ia3 i2 8tC^ 

n*fr53^*«W»f*tl« Uf7^S 2 2 3) o ffi$$ffi 

C OlSPgtC T^M^ nS if S i6 Tfe 

So CCTCOWKti. ffJ^tfflft^^l/^WiCLfctl 
WffiBffi^x;l/tf CD-R 1 3 1 JC^ttSnTl^S^g 

*>**jfi-r*»*c*o*jis*ti«o M^nri^^^j 

[0 3 10] ItWJaSffl^r^^jSKSnftv^^JBfr* 
n/cti^tCti, CD-R 1 3 1 tC*tt*tlTV^**|»l8a 
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[031 i] &i,m$$ffimm^T)itf£i&znz>tmm 

Uf7ys 2 2 5) o Xf7/S 2 2 7 ^IrJC 
£ (B2 6 #BS) 0 

[0 3 12] (HWStiBffl^^l/OlJ-^Xtt, »jES*r«3i 
5 (02 7) fcHi;j:3*c, WAtfflfle^x^OftDWl 

¥§?I$fSiIjffi ^l/tfirtt^e-r;!/ & K) t>? friz X # t ^ » 
T**«*«illWBtt*D«B<«ia*h*o 
[0 3 13] Sfc. Xf^yS 3 5 5 (0 2 7) Ol&BJl 

[0 3 14] &*5> C«jSt(t *»B8iBffl*7 r ;l>0 

[0315] — rnnwmm^f^o^^v zjxd^ 
f'j7;i/ofe«oi»< Lfcfe-e^jssnso x 

77^8 3 5 7 (H2 6) ©»W^aS^6tlTV>50i: 
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[03i6]^ itSMtHffl^r^tc^-rn^aa-r 

(Xf7 7S 2 2 9) o 7*7- V 7 S 2 2 5 T'WPPJSHffl 

jo s 2 2 7 •e^jSHffl^x^^M^m^nrc^^tcti. 

lf>^«£tt*fc«*rSnfc»£te«\ XT^y^S 2 3 1 
T fifBffiBffl ^ -r ;l/ tc *T ft Sr^Xft^ 

(u, v) tfsssn§o 

[0 3 17] &*5. SuatcOalt). 1*1rlnX:&&*%> J ri? 

20 TfeSo ^*rn*^3Eg*r§T-^x^^^v>yvf>^n 
fflt^KftwatHT-r* (xf7/s 2 3 3) o 

[0318] [t§«5»iIiffl^f^l«BfflJa] EI 8 <DXir 
[0 3 19] CCTi^T r ;l/^(R]^^t*r^«'&tC 

[0 3 2 0] COSK^fev^TIM^llffl^-r/l/^WlC 

50 «ffl-i-*cfctDrtt-e*« 0 



-37- 



75 

[032 1] ^(D^^iz-r^t, mrnmcte, mmqic 

b&V^§^t£bf#£o fib. CCOcfc^^tf-^T^oT 
[0 3 2 2] COSPBWii&'f bfeEBfflVhU 

[0323] mtmmm*T)\s<Dmmmg\ mz$\z 

^»?)jl^ns (Xf7^S 5 2 3) o «'0ilLfT*>n 
M/Jn . hie • ¥fir»» • aftX*) TfcS Wf y :/ s 

5 2 5) o cvi&mitmwmmm i 

[0 3 2 4] ccT*ffiScbfct>o«(ili5}aiiiffl^x;l/tc 

VTJiomzmmmcmmznzm^tf&z') 0 ante 

[0325] fir, aKBLS^tr^udr^ttaw© 
7^5 5 2 7) o a#«a3fcTBBL3Sp*iHJt*i:sna 

©Witt, =n&#vdt><Dm&c<DTttt*<Dmcm 

[0 3 2 6] 01 2tC^r<£?*C «*Mf, iI3t<D*iJK 

*w * nt v ^ »^;c ffiffi 1 Tffi-e* * fc 

[0 3 2 7] i3 0IC(^ ¥Wttftfc*S=ftJB<tf»J:J 
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SK^tctt, H*±^ £Ts feTOffi-eo, 1, 2t0 

yo [0328] SKKjia*^ty*y ^>tfa«o« 

5 2 9) o cntt*UdT>tCj*-rS7"^^-V • v^tr 

l(Wl38«j|«|*tl* (Xf7/S 5 3 1 ) o "r***-* • 

(wttX^U — >^6cO||fT#) *fl!^T, S=UX 
Q, T = VxQOfm#fTfoft3o «>U fr"r*l*«Si 
^^-r^^^-^^^tfV^b^V^ii^ctiX-r^^S 
5 3 3tC^tT*r§o 

[0 3 2 9] fit, mtfB2fc3SLfcHft«»B«l 

iigi52 o sat/e^-ir;!/*^— 5ftag5 2 o 9^igKj^n 

£ (X-r-^y^S 5 3 3) 0 ±"«4'<fc«J: 3 JCHftJgfiiB 
O3»2 0 5tt, Eft^'Ja^E*©f-^^f 

RtfX-r-y^S 5 3 1 tt^M-rtitfv-ZX 
f + I«ffP6So £/cs SBiRfc^ttS-r-^ii, v 
xUT^OfeRtfX-r^^S 5 3 1 *JI8tntff^ 
- ij^ — V&Zo fib, C0^7?7f'J7;l/06* 
ifitT, »lHjSk:ltJBR©fe*»S-r « c WIET 
SfcvrU7';l/Oft*#itbT, Mm«06«rlS 
S-rSCfcfeRr«T**o *ffl3S52 0 9 

a. =ft^j8Biaa»2 os*^j«"r*=ft»*u=f> 

40 777 2 1 3^S/TNiMt^^o C« Z^77 

721 l *«fl3LTIBiffiiHS*:fT-5o 

[0330] [it^^rx/i/JssHjaa] ^24 i^?n/c 

jtaiiO»!B2te*W*fi(*^7 ? ;bOjtBffla7o-t4* 

*o»«4TtBii:-e**o ««HW6««tTt>n* 

ttf^s 6 0 3) c lif**^!/ 
»c»lS-r«Bi*«H'r-y;l/ (mtfBSXBHl 8) 

ff bTfc< 0 ^tc, — OODtftfcOt^TODIjftK* (t£ 

50 fif^ns (xf7ys 6 3 5) o cn&mx-tfmnmm 
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So 21*^f;l/^f-?«M^tf C D-R 1 3 1 ICfaM 

co 3 3 1 ] ffi* • ii/jN • ehe • Tft»» • mm& 

it, l*JSltH:H8 07fy^S 3t6^tlte*tift 
«EBBSIBrtfcl3»*«»fc»^< tOT*S, fib, f» 

xf7/s6 3 sic&^Tm'bmmtfmmzn jo 

cOJgffi 4 Tfe g= £31ffi*T S C t tp-vi* S o 
[0 3 3 3] aBOMjS**tr*y dr>J443t»Tffi 

^Sfr*«W»fSn* (Xfy^S 6 3 7) o COWR 

[0 3 3 4] feU aWijft*dtr*U=f>36l«i6BB"C 
feo/ci^7ryyS 6 3 5 tcMSo SBlHj£&d' 

T77S6 3 9) o ^ItST'iiY I Qfflfttffxtott 
So - 50 

[0335] ^lt, nj«K»at;3t«ffmc*tifciM^s 
M^m^ns Uf77s 6 4 i ) o M^m^nsis® 

T\ **OJB«S3»i:J±^TIIfTa«ttia<*So 
[0 3 3 6] :*lcWfiIlf^7;I/OW«Bltf-oi ^ 
#?£nS (Xf7^S 6 4 3) o ft***«OJB«T*« 
HStSLteWSEKHT— 7;l/*fflt^Tt^tf, HI 1 8 

B**ttB*BB*5>ifAfc:BNU RSTSCttf 

*5^T£HS<DflBfi t ±PBKtTRfi<D 2 O^B^gffi £ (D 
8 0±^6H»fc:ji«-r* e ^LTcotl^Tf^flO^ 50 



WfF*3 2 5 3 0 2 0^ 

7<S 

■pfflfflLT^< CfctCfcSo 

[0 3 3 7] CtDfl CO^UdTXDHjjSJCfett*^* 

fiBSHfcWJS-rsffliafflfeTaKHJIS^SSHSti* (X 
f^S 6 4 5)o WfiOtfHIJaa*4ffililHrH2fcfe» 
SH^JKJSili5Q ! g|gf5 2 0 5**Jlrr*o *B*U:33»« 

^tfe^ir;!/*^— aa«2 0 9tf*as-r*o £<ox 

f7^S 6 4 3StfS 6 4 5tt, ^T^WffiEBfco^ 

T4Ba^rssT«oig«ns Uf7/s 6 4 7) 0 

[0 3 3 8] #J*tf b?*-fe;I/;&-5--#HSffl5 2 0 9*±RB 
fttTFBO 2 o^BMi^^ 0 S «5 c fc *TC # fci^B* 

im<:i:^f§e Z/^7772l i»BB?H£fc: 
tttoti**, Z^y 7 r 2 i io#fffl 

[0 3 3 9] a*5 % SSBlr^ 7;l/<0gfc/h£^TRB 

6 4 7 0«DigLlc*V»Ttt. »»©»DiSLTT«ffl[ 
£0. 0tU7f7^S 6 4 5^HJ|g«tlSo 
[0 3 4 0] W±Xf 6 3 SJ^mS 6 4 7 ST 

TBDilSnS 6 4 9) o 

[0341] «±<o* "5 ft«is*sssrr s a**^ 

«3*0!Efc:Wi8{fc«nT^*o H«iO»»4T 
*t»K»*itHIT # * <fe -5 tc ^ S o 

[0342] 5. ^tcomommmm 
mmzmtm 1 sw^^s 6 o 57^ss 6 o 90m 

1 ^LTHSE^nSC^tC^oTV^S^ Xf 7^5 6 

1 5T«Bfflft*«ffl-r**-e»cfi-*«tiTv^ntfwii 

«*:^T, XT77S6 1 1 Xry7S6 0 
9Xti:S 6 0 5<D#utCfT^Tfc. Xf77 p S 6 0 9W 
S 6 0 5 fcMfr UT?toT^>. Xf 7^S 6 1 3<D}|(C 
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[0343] ( 2 ) mmcomm \ rxs 3 oftw^^ws 
afiia^a-rai sjcfettsx-r^^s 6 o 9t«. y 

ZtlZo Y I Qa»OttJRT?** IRtfQttflefflbftV^ 
OT*tf-KL3S:V^^SJg^feS^ atcY I Q^as^fr 

[0344] ( 3 ) mmmm i 3 ori^-r^ws /a 

iB««l** , rBI6fcfe»-5XT'y7 r S 6 1 #U 

3V(OM^f- *#«msttT#y nv^gpcoH^o 
[0345] ( 4 ) mmmm 1 ©fifl^T^i/rawaa 

1 5lc:fctf&X«r*y:7S 6 0 5m 2KfiS» 
-yt/S 6 1 5£T*JCfr*fcf <£l,\, {Its XT77S 6 1 

r (in%o^iK 2 &tf 4 -e fe mm ?%>%o 
[0346] ( 5 ) mmcomm 1 t^s 4 riiifttf^ 

u=f>TifiiHsnTfiia^n«^Lrt>j:^ 0 cos 

[0 3 4 7] (6) EM*3J:tflS2 6T1^ tftfttgilffl 

[0 3 4 8] (7) mS\Z^LTc JAff 7o-^Xr7^ 
[0 3 4 9] (8) «fflt«A-F!>x7fl!)8M 

tf^i/ffiBaao— »©»a*, ^^v/^xaaasp 



I ftftA 3253020^ 

50 

*x«ui«i 1 l^tt, ftMtt&asin 0 3tf*ff 

[0 3 5 0] *teHltt— «T*^T, **fc«JE*tpJ 
Xg&l 1 7 l:f-?*«#t SftftO^ t "J * - K©S! 
£>n&o £/c. iiff-O^-^x— X 1 1 5*«^LS^ 

Lfti^-c, u-^vKjaa* 1 0 9*«^Lri/^Siess« 

[03 5 1] S/c, CD-RttiEfl«(*©HMT*«-3 
T, R AMtDJ^&rtBM^eU, :7u>y tf— r^X^ 
^SvrVX^. DVD-R AMH(Offi<Ol5e«#Tfeo 

te^snfeiaa-ettiEaaif*^ 0 & Rjtrefe 

ntfckV^^ S8tC^^nfc:®a^tT^3>tf^ — ^? 

aMftfcfcLTliWc, ROMCD<fc«5Srtffl5^^U, CD 
-ROM, DVD-ROM. ^^U^-b'J 7^11 0± 

Y^^-fK-?* &&&& 3 o 

[0 3 5 2] «±tt**W*3>lf3L — * • ^ 

fi«^[e]Sg3: ^OffflOSI^^lc cfc o T feUgf £> C 

5 , 0 8 . H9, 115 Stf H 24. 18. §28, § 
2 9, Rlfm 1 5. X14EI8, 12 8. 13 2 9Rtf0 2 
4 O^X-r ^y rfc«*tl«attl«te«*«l* LT t <fc 

[0 3 5 3] J^±. *^«:#ISS(OJg^JcS^^TRtt: 

££7^ ^y h A t Lmm IT t, 
yXfA|^^7 'y h Ate LT^IStS C t 

[0354] ^/c. ^mnzmm^ztcsbcD-ftitf^i* 
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^"r—Zlt, 0 HCTjk-tmiE 4 1/9— 7x-X 1 1 Sic 

it), iflaii 4 i^LtjSi*n/c*7h7-* 

[0 3 5 5] 03 2 k:. *5gW*fl6/B LftlO 

03 3tc. BJJfilBH (L*lMB) ^2 0^i^tl 
fcflB*KHf— Ljao*fgHjdOT7l/rf U XA 

ffl^ntV^BMEir- :7Vl/«:0 3 4 ic^-To CCT* 
(iLSlHilO. 3 1 2 5fc**LTS*piyjfi0. 75, L 

tl^o 0 3 3&0 3 2 H«**95<E>A%<0 

So 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing with which it corresponded to 
the aforementioned solid model, and the front reverse side of the polygon corresponding to each polygon of the 
aforementioned solid model was reversed, and is stored in storage. The 2nd step which arranges the aforementioned 
model for profile drawing in the position which includes the aforementioned solid model. The 3rd step which draws 
only the polygon which has turned the table to the given view position among the aforementioned models for profile 
drawing in the color scheme which was able to be defined beforehand. The 4th step which calculates the field which 
constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according to the 
aforementioned given view position for every polygon, The 5th step which calculates the 1st lightness distribution to 
the field where the aforementioned polygon calculated at the 4th step of the above should be drawn based on the 
lightness beforehand set up to each peak of the aforementioned polygon, The level division of the lightness is carried 
out in the fixed range, and typical lightness is assigned to each level, the above which was able to assign the lightness 
distribution of the above 1st calculated at the 5th step of the above for every level of lightness - with the 2nd lightness 
distribution replaced with typical lightness The 6th step which generates a classification-by-color cloth based on the 
color beforehand set as the aforementioned polygon, stores in storage, and draws the aforementioned polygon with the 
aforementioned classification-by-color cloth. 

[Claim 2] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing with which it corresponded to 
the aforementioned solid model, and the front reverse side of the polygon corresponding to each polygon of the 
aforementioned solid model was reversed, and is stored in storage. The 2nd step which arranges the aforementioned 
model for profile drawing in the position which includes the aforementioned solid model. The 3rd step which 
calculates the field which constitutes the aforementioned solid model, and where the aforementioned polygon should 
be drawn according to a given view position for every polygon. The 4th step which calculates the 1st lightness 
distribution to the field where the aforementioned polygon calculated at the 3rd step of the above should be drawn 
based on the lightness beforehand set up to each peak of the aforementioned polygon, The level division of the 
lightness is carried out in the fixed range, and typical lightness is assigned to each level, the above which was able to 
assign the lightness distribution of the above 1st calculated at the 4th step of the above for every level of lightness - 
with the 2nd lightness distribution replaced with typical lightness The 5th step which generates a classification-by- 
color cloth based on the color beforehand set as the aforementioned polygon, stores in storage, and draws the 
aforementioned polygon with the aforementioned classification-by-color cloth, The 6th step which draws only the 
polygon which has turned the table to the aforementioned given view position among the aforementioned models for 
profile drawing in the color scheme which was able to be defined beforehand. 

[Claim 3] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1 st step which acquires the model for profile drawing corresponding to the 
aforementioned solid model, and is stored in storage. The 2nd step which arranges the aforementioned model for 
profile drawing in the position which includes the aforementioned solid model. The 3rd step which draws only the 
polygon which has turned the reverse side to the given view position among the aforementioned models for profile 
drawing in the color scheme which was able to be defined beforehand. The 4th step which calculates the field which 
constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according to the 
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aforementioned given view position for every polygon, The 5th step which calculates the 1st lightness distribution to 
the field where the aforementioned polygon calculated at the 4th step of the above should be drawn based on the 
lightness beforehand set up to each peak of the aforementioned polygon, The level division of the lightness is carried 
out in the fixed range, and typical lightness is assigned to each level, the above which was able to assign the lightness 
distribution of the above 1st calculated at the 5th step of the above for every level of lightness - with the 2nd lightness 
distribution replaced with typical lightness The 6th step which generates a classification-by-color cloth based on the 
color beforehand set as the aforementioned polygon, stores in storage, and draws the aforementioned polygon with the 
aforementioned classification-by-color cloth. 

[Claim 4] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing corresponding to the 
aforementioned solid model, and is stored in storage. The 2nd step which arranges the aforementioned model for 
profile drawing in the position which includes the aforementioned solid model. The 3rd step which calculates the field 
which constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according 
to a given view position for every polygon. The 4th step which calculates the 1st lightness distribution to the field 
where the aforementioned polygon calculated at the 3rd step of the above should be drawn based on the lightness 
beforehand set up to each peak of the aforementioned polygon, The level division of the lightness is carried out in the 
fixed range, and typical lightness is assigned to each level, the above which was able to assign the lightness distribution 
of the above 1st calculated at the 4th step of the above for every level of lightness - with the 2nd lightness distribution 
replaced with typical lightness The 5th step which generates a classification-by-color cloth based on the color 
beforehand set as the aforementioned polygon, stores in storage, and draws the aforementioned polygon with the 
aforementioned classification-by-color cloth, The 6th step which draws only the polygon which has turned the reverse 
side to the aforementioned given view position among the aforementioned models for profile drawing in the color 
scheme which was able to be defined beforehand. 

[Claim 5] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing with which it corresponded to 
the aforementioned solid model, and the front reverse side of the polygon corresponding to each polygon of the 
aforementioned solid model was reversed, and is stored in storage. The 2nd step which arranges the aforementioned 
model for profile drawing in the position which includes the aforementioned solid model. The 3rd step which draws 
only the polygon which has turned the table to the given view position among the aforementioned models for profile 
drawing in the color scheme which was able to be defined beforehand. The 4th step which calculates the field which 
constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according to the 
aforementioned given view position for every polygon, The 5th step which chooses every one lightness level from two 
or more lightness level with which the level division of the lightness is carried out in the fixed range, and criteria 
lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step of the above, it is 
based on the lightness beforehand set up to each peak of the aforementioned polygon. The lightness in each pixel 
position of the field where the aforementioned polygon calculated at the 4th step of the above should be drawn is 
calculated. The 6th step which stores in storage the color based on the color beforehand set as the criteria lightness and 
the aforementioned polygon corresponding to the lightness level by which selection was carried out [ aforementioned ] 
only when the lightness in each pixel position concerned was within the limits of the lightness corresponding to the 
lightness level by which selection was carried out [ aforementioned ], and draws the pixel concerned. 
[Claim 6] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing with which it corresponded to 
the aforementioned solid model, and the front reverse side of the polygon corresponding to each polygon of the 
aforementioned solid model was reversed, and is stored in storage. The 2nd step which arranges the aforementioned 
model for profile drawing in the position which includes the aforementioned solid model. The 3rd step which 
calculates the field which constitutes the aforementioned solid model, and where the aforementioned polygon should 
be drawn according to a given view position for every polygon. The 4th step which chooses every one lightness level 
from two or more lightness level with which the level division of the lightness is carried out in the fixed range, and 
criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the 4th step of the above, 
it is based on the lightness beforehand set up to each peak of the aforementioned polygon. The lightness in each pixel 
position of the field where the aforementioned polygon calculated at the 3rd step of the above should be drawn is 
calculated. Only when the lightness in each pixel position concerned is within the limits of the lightness corresponding 
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to the lightness level by which selection was carried out [ aforementioned ] The 5th step which stores in storage the 
color based on the color beforehand set as the criteria lightness and the aforementioned polygon corresponding to the 
lightness level by which selection was carried out [ aforementioned ], and draws the pixel concerned, The 6th step 
which draws only the polygon which has turned the table to the aforementioned given view position among the 
aforementioned models for profile drawing in the color scheme which was able to be defined beforehand. 
[Claim 7] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1 st step which acquires the model for profile drawing corresponding to the 
aforementioned solid model, and is stored in storage. The 2nd step which arranges the aforementioned model for 
profile drawing in the position which includes the aforementioned solid model. The 3rd step which draws only the 
polygon which has turned the reverse side to the given view position among the aforementioned models for profile 
drawing in the color scheme which was able to be defined beforehand. The 4th step which calculates the field which 
constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according to the 
aforementioned given view position for every polygon, The 5th step which chooses every one lightness level from two 
or more lightness level with which the level division of the lightness is carried out in the fixed range, and criteria 
lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step of the above, it is 
based on the lightness beforehand set up to each peak of the aforementioned polygon. The lightness in each pixel 
position of the field where the aforementioned polygon calculated at the 4th step of the above should be drawn is 
calculated. The 6th step which stores in storage the color based on the color beforehand set as the criteria lightness and 
the aforementioned polygon corresponding to the lightness level by which selection was carried out [ aforementioned ] 
only when the lightness in each pixel position concerned was within the limits of the lightness corresponding to the 
lightness level by which selection was carried out [ aforementioned ], and draws the pixel concerned. 
[Claim 8] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed characterized 
by providing the following. The 1st step which acquires the model for profile drawing corresponding to the 
aforementioned solid model, and is stored in storage. The 2nd step which arranges the aforementioned model for 
profile drawing in the position which includes the aforementioned solid model. The 3rd step which calculates the field 
which constitutes the aforementioned solid model, and where the aforementioned polygon should be drawn according 
to a given view position for every polygon. The 4th step which chooses every one lightness level from two or more 
lightness level with which the level division of the lightness is carried out in the fixed range, and criteria lightness was 
matched beforehand respectively, Whenever lightness level is chosen at the 4th step of the above, it is based on the 
lightness beforehand set up to each peak of the aforementioned polygon. The lightness in each pixel position of the 
field where the aforementioned polygon calculated at the 3rd step of the above should be drawn is calculated. Only 
when the lightness in each pixel position concerned is within the limits of the lightness corresponding to the lightness 
level by which selection was carried out [ aforementioned ] The 5th step which stores in storage the color based on the 
color beforehand set as the criteria lightness and the aforementioned polygon corresponding to the lightness level by 
which selection was carried out [ aforementioned ], and draws the pixel concerned, The 6th step which draws only the 
polygon which has turned the reverse side to the aforementioned given view position among the aforementioned 
models for profile drawing in the color scheme which was able to be defined beforehand. 

[Claim 9] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing with which it corresponded to the aforementioned solid model, and the front reverse side of 
the polygon corresponding to each polygon of the aforementioned solid model was reversed by the aforementioned 
computer, and is stored in storage, The 2nd step which arranges the aforementioned model for profile drawing in the 
position which includes the aforementioned solid model, The 3rd step which draws only the polygon which has turned 
the table to the given view position among the aforementioned models for profile drawing in the color scheme which 
was able to be defined beforehand, The 4th step which calculates the field which constitutes the aforementioned solid 
model, and where the aforementioned polygon should be drawn according to the aforementioned given view position 
for every polygon, The 5th step which calculates the 1st lightness distribution to the field where the aforementioned 
polygon calculated at the 4th step of the above should be drawn based on the lightness beforehand set up to each peak 
of the aforementioned polygon, The level division of the lightness is carried out in the fixed range, and typical 
lightness is assigned to each level, the above which was able to assign the lightness distribution of the above 1st 
calculated at the 5th step of the above for every level of lightness ~ with the 2nd lightness distribution replaced with 
typical lightness The record medium which generates a classification-by-color cloth based on the color beforehand set 
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as the aforementioned polygon, stores in storage, and is characterized by being a program for performing the 6th step 
which draws the aforementioned polygon with the aforementioned classification-by-color cloth and in which computer 
reading is possible. 

[Claim 10] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing with which it corresponded to the aforementioned solid model, and the front reverse side of 
the polygon corresponding to each polygon of the aforementioned solid model was reversed by the aforementioned 
computer, and is stored in storage, The 2nd step which arranges the aforementioned model for profile drawing in the 
position which includes the aforementioned solid model, The 3rd step which calculates the field which constitutes the 
aforementioned solid model, and where the aforementioned polygon should be drawn according to a given view 
position for every polygon, The 4th step which calculates the 1 st lightness distribution to the field where the 
aforementioned polygon calculated at the 3rd step of the above should be drawn based on the lightness beforehand set 
up to each peak of the aforementioned polygon, The level division of the lightness is carried out in the fixed range, and 
typical lightness is assigned to each level, the above which was able to assign the lightness distribution of the above 1st 
calculated at the 4th step of the above for every level of lightness — with the 2nd lightness distribution replaced with 
typical lightness The 5th step which generates a classification-by-color cloth based on the color beforehand set as the 
aforementioned polygon, stores in storage, and draws the aforementioned polygon with the aforementioned 
classification-by-color cloth, The record medium which is characterized by being a program for performing the 6th 
step which draws only the polygon which has turned the table to the aforementioned given view position among the 
aforementioned models for profile drawing in the color scheme which was able to be defined beforehand and in which 
computer reading is possible. 

[Claim 11] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing corresponding to the aforementioned solid model to the aforementioned computer, and is 
stored in it at storage, The 2nd step which arranges the aforementioned model for profile drawing in the position which 
includes the aforementioned solid model, The 3rd step which draws only the polygon which has turned the reverse side 
to the given view position among the aforementioned models for profile drawing in the color scheme which was able to 
be defined beforehand, The 4th step which calculates the field which constitutes the aforementioned solid model, and 
where the aforementioned polygon should be drawn according to the aforementioned given view position for every 
polygon, The 5th step which calculates the 1 st lightness distribution to the field where the aforementioned polygon 
calculated at the 4th step of the above should be drawn based on the lightness beforehand set up to each peak of the 
aforementioned polygon, The level division of the lightness is carried out in the fixed range, and typical lightness is 
assigned to each level, the above which was able to assign the lightness distribution of the above 1st calculated at the 
5th step of the above for every level of lightness — with the 2nd lightness distribution replaced with typical lightness 
The record medium which generates a classification-by-color cloth based on the color beforehand set as the 
aforementioned polygon, stores in storage, and is characterized by being a program for performing the 6th step which 
draws the aforementioned polygon with the aforementioned classification-by-color cloth and in which computer 
reading is possible. 

[Claim 12] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing corresponding to the aforementioned solid model to the aforementioned computer, and is 
stored in it at storage, The 2nd step which arranges the aforementioned model for profile drawing in the position which 
includes the aforementioned solid model, The 3rd step which calculates the field which constitutes the aforementioned 
solid model, and where the aforementioned polygon should be drawn according to a given view position for every 
polygon, The 4th step which calculates the 1 st lightness distribution to the field where the aforementioned polygon 
calculated at the 3rd step of the above should be drawn based on the lightness beforehand set up to each peak of the 
aforementioned polygon, The level division of the lightness is carried out in the fixed range, and typical lightness is 
assigned to each level, the above which was able to assign the lightness distribution of the above 1st calculated at the 
4th step of the above for every level of lightness — with the 2nd lightness distribution replaced with typical lightness 
The 5th step which generates a classification-by-color cloth based on the color beforehand set as the aforementioned 
polygon, stores in storage, and draws the aforementioned polygon with the aforementioned classification-by-color 
cloth, The record medium which is characterized by being a program for performing the 6th step which draws only the 
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polygon which has turned the reverse side to the aforementioned given view position among the aforementioned 
models for profile drawing in the color scheme which was able to be defined beforehand and in which computer 
reading is possible. 

[Claim 13] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1 st step which acquires the 
model for profile drawing with which it corresponded to the aforementioned solid model, and the front reverse side of 
the polygon corresponding to each polygon of the aforementioned solid model was reversed by the aforementioned 
computer, and is stored in storage, The 2nd step which arranges the aforementioned model for profile drawing in the 
position which includes the aforementioned solid model, The 3rd step which draws only the polygon which has turned 
the table to the given view position among the aforementioned models for profile drawing in the color scheme which 
was able to be defined beforehand, The 4th step which calculates the field which constitutes the aforementioned solid 
model, and where the aforementioned polygon should be drawn according to the aforementioned given view position 
for every polygon, The 5th step which chooses every one lightness level from two or more lightness level with which 
the level division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand 
respectively, Whenever lightness level is chosen at the 5th step of the above, it is based on the lightness beforehand set 
up to each peak of the aforementioned polygon. The lightness in each pixel position of the field where the 
aforementioned polygon calculated at the 4th step of the above should be drawn is calculated. Only when the lightness 
in each pixel position concerned is within the limits of the lightness corresponding to the lightness level by which 
selection was carried out [ aforementioned ] The record medium which stores in storage the color based on the color 
beforehand set as the criteria lightness and the aforementioned polygon corresponding to the lightness level by which 
selection was carried out [ aforementioned ], and is characterized by being a program for performing the 6th step which 
draws the pixel concerned and in which computer reading is possible. 

[Claim 14] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1 st step which acquires the 
model for profile drawing with which it corresponded to the aforementioned solid model, and the front reverse side of 
the polygon corresponding to each polygon of the aforementioned solid model was reversed by the aforementioned 
computer, and is stored in storage, The 2nd step which arranges the aforementioned model for profile drawing in the 
position which includes the aforementioned solid model, The 3rd step which calculates the field which constitutes the 
aforementioned solid model, and where the aforementioned polygon should be drawn according to a given view 
position for every polygon, The 4th step which chooses every one lightness level from two or more lightness level with 
which the level division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand 
respectively, Whenever lightness level is chosen at the 4th step of the above, it is based on the lightness beforehand set 
up to each peak of the aforementioned polygon. The lightness in each pixel position of the field where the 
aforementioned polygon calculated at the 3rd step of the above should be drawn is calculated. Only when the lightness 
in each pixel position concerned is within the limits of the lightness corresponding to the lightness level by which 
selection was carried out [ aforementioned ] The 5th step which stores in storage the color based on the color 
beforehand set as the criteria lightness and the aforementioned polygon corresponding to the lightness level by which 
selection was carried out [ aforementioned ], and draws the pixel concerned, The record medium which is characterized 
by being a program for performing the 6th step which draws only the polygon which has turned the table to the 
aforementioned given view position among the aforementioned models for profile drawing in the color scheme which 
was able to be defined beforehand and in which computer reading is possible. 

[Claim 15] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing corresponding to the aforementioned solid model to the aforementioned computer, and is 
stored in it at storage, The 2nd step which arranges the aforementioned model for profile drawing in the position which 
includes the aforementioned solid model, The 3rd step which draws only the polygon which has turned the reverse side 
to the given view position among the aforementioned models for profile drawing in the color scheme which was able to 
be defined beforehand, The 4th step which calculates the field which constitutes the aforementioned solid model, and 
where the aforementioned polygon should be drawn according to the aforementioned given view position for every 
polygon, The 5th step which chooses every one lightness level from two or more lightness level with which the level 
division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand respectively, 
Whenever lightness level is chosen at the 5th step of the above, it is based on the lightness beforehand set up to each 
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peak of the aforementioned polygon. The lightness in each pixel position of the field where the aforementioned 
polygon calculated at the 4th step of the above should be drawn is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ] The record medium which stores in storage the color based on the color beforehand set 
as the criteria lightness and the aforementioned polygon corresponding to the lightness level by which selection was 
carried out [ aforementioned ], and is characterized by being a program for performing the 6th step which draws the 
pixel concerned and in which computer reading is possible. 

[Claim 16] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1 st step which acquires the 
model for profile drawing corresponding to the aforementioned solid model to the aforementioned computer, and is 
stored in it at storage, The 2nd step which arranges the aforementioned model for profile drawing in the position which 
includes the aforementioned solid model, The 3rd step which calculates the field which constitutes the aforementioned 
solid model, and where the aforementioned polygon should be drawn according to a given view position for every 
polygon, The 4th step which chooses every one lightness level from two or more lightness level with which the level 
division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand respectively, 
Whenever lightness level is chosen at the 4th step of the above, it is based on the lightness beforehand set up to each 
peak of the aforementioned polygon. The lightness in each pixel position of the field where the aforementioned 
polygon calculated at the 3rd step of the above should be drawn is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ] The 5th step which stores in storage the color based on the color beforehand set as the 
criteria lightness and the aforementioned polygon corresponding to the lightness level by which selection was carried 
out [ aforementioned ], and draws the pixel concerned, The record medium which is characterized by being a program 
for performing the 6th step which draws only the polygon which has turned the reverse side to the aforementioned 
given view position among the aforementioned models for profile drawing in the color scheme which was able to be 
defined beforehand and in which computer reading is possible. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record medium which stored the method, 
the equipment, and the rendering program which carry out the rendering of the solid model in a virtual space and in 
which computer reading is possible. 
[0002] 

[Description of the Prior Art] In recent years, the technology about computer graphics (CG) has accomplished rapid 
progress. How does one field of CG technology currently studied perform a more realistic rendering? A more realistic 
picture is increasingly expressed by such technology. 

[0003] On the other hand, there are some which perform a non-reality-rendering (non-photorealistic rendering) in other 
fields of CG technology currently studied. This un-realistic rendering technology tends to express the picture of a 
handwriting tone by CG. As one of them, even when states, such as a view position in virtual three-dimensions space, 
the direction of a visual axis or an arrangement position of a solid model, a direction, and a configuration, are changed, 
various picture generation technology which draws the border line of the solid model concerned correctly 
automatically is also studied. 

[0004] For example, in case the rendering of the solid model is carried out, the technology in which each side detects 
whether it is a profile portion, and draws a border line is shown in JP/7-853 10,A by making into a unit the side of the 
polygon which constitutes the solid model concerned. Moreover, the technology in which each pixel detects whether it 
is a profile portion, and draws a border line is shown in JP,7- 160905, A by making into a unit the pixel in the display 
image to which the rendering of the solid model concerned is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, according to the conventional technology, in order to draw a border 
line, the processing which disassembles a solid model per the side unit of a polygon or pixel by which a rendering is 
carried out, and detects a profile portion is required. Therefore, the processing which draws a border line was very 
complicated. 

[0006] Moreover, it is cell animation (eel animation.) as present and un-realistic rendering technology. It is called cell 
animation below. Technology which generates a picture [ like ] by CG is also desired. This is because the trouble can 
be sharply decreased if these pictures can generate by CG, although big trouble starts in creating the picture of a state 
with various characters by human being's hand in cell animation. 

[0007] It is possible to give coloring same with having been carried out by human being's hand as the technique of 
carrying out the rendering of the solid model and generating the picture of a cell animation tone. In addition, if the 
border line of the solid model concerned is drawn, the picture generated will become a cell animation tone more. 
[0008] Therefore, the purpose of this invention is offering the record medium which stored the rendering method, the 
equipment, and the rendering program which draw the border line of the solid model concerned by easy processing 
while painting to a cell animation tone at the solid model arranged at the virtual space, and enable it to draw the picture 
of the cell animation tone of the solid model concerned and in which computer reading is possible. 
[0009] 

[Means for Solving the Problem] The rendering method which carries out the rendering of the solid model concerning 
the 1 st mode of this invention arranged in a virtual space The 1 st step which arranges the model for profile drawing 
generated based on the solid model in the position which includes a solid model, The 2nd step which draws the inside 
of the model for profile drawing in the color scheme which was able to be defined beforehand, Typical lightness which 
a level division is carried out in the range with fixed lightness, and is different on each level is assigned. A 
classification-by-color cloth is generated based on the 2nd lightness distribution which transposed the 1st lightness 
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distribution which is the lightness distribution of the field where a solid model should be drawn to the typical lightness 
which was able to be assigned for every level of lightness, and the color beforehand set as the solid model, and the 3rd 
step which draws a solid model with a classification-by-color cloth is included. 

[0010] Although the rendering of the outside of the very thing a solid model usually appears from a table is carried out, 
the rendering of the inside of the very thing this model for profile drawing does not appear from a table is carried out. 
Coloring of a cell animation tone is attained by drawing a solid model as the border line was drawn and by drawing the 
model for profile drawing as stated in the top described in the top. 

[001 1] The rendering method which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed concerning 
the 2nd mode of this invention The 1 st step which acquires the model for profile drawing with which it corresponded 
to the solid model, and the front reverse side of the polygon corresponding to each polygon of a solid model was 
reversed, The 2nd step which arranges the model for profile drawing in the position which includes a solid model, The 
3rd step which draws only the polygon which has turned the table to the given view position among the models for 
profile drawing in the color scheme which was able to be defined beforehand, The 4th step which calculates the field 
which constitutes a solid model, and where a polygon should be drawn according to a given view position for every 
polygon, The 5th step which calculates the 1st lightness distribution to the field where the polygon calculated at the 4th 
step should be drawn based on the lightness beforehand set up to each peak of a polygon, The 2nd lightness 
distribution replaced with the typical lightness which the level division of the lightness is carried out in the fixed range, 
and typical lightness is assigned to each level, and was able to assign the 1 st lightness distribution calculated at the 5th 
step for every level of lightness, A classification-by-color cloth is generated based on the color beforehand set as the 
polygon, and the 6th step which draws a polygon with the classification-by-color cloth concerned is included. 
[0012] The rendering method concerning the 3rd mode of this invention The 1st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which calculates the field which constitutes a solid model, and 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which calculates 
the 1 st lightness distribution to the field where the polygon calculated at the 3rd step should be drawn based on the 
lightness beforehand set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical lightness 
which the level division of the lightness is carried out in the fixed range, and typical lightness is assigned to each level, 
and was able to assign the 1st lightness distribution calculated at the 4th step for every level of lightness, A 
classification-by-color cloth is generated based on the color beforehand set as the polygon, and the 5th step which 
draws the aforementioned polygon with the classification-by-color cloth concerned, and the 6th step which draws only 
the polygon which has turned the table to the given view position among the models for profile drawing in the color 
scheme which was able to be defined beforehand are included. As for the 3rd mode, the turn of drawing processing of 
the 2nd mode differs. 

[0013] The rendering method concerning the 4th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which draws only the polygon which has turned the reverse side to 
the given view position among the models for profile drawing in the color scheme which was able to be defined 
beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon should be 
drawn according to a given view position for every polygon, The 5th step which calculates the 1 st lightness distribution 
to the field where the polygon calculated at the 4th step should be drawn based on the lightness beforehand set up to 
each peak of a polygon, The 2nd lightness distribution replaced with the typical lightness which the level division of 
the lightness is carried out in the fixed range, and typical lightness is assigned to each level, and was able to assign the 
1st lightness distribution calculated at the 5th step for every level of lightness, A classification-by-color cloth is 
generated based on the color beforehand set as the polygon, and the 6th step which draws a polygon with the 
classification-by-color cloth concerned is included. 

[0014] The rendering method concerning the 5th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which calculates the field which constitutes a solid model, and 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which calculates 
the 1 st lightness distribution to the field where the polygon calculated at the 3rd step should be drawn based on the 
lightness beforehand set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical lightness 
which the level division of the lightness is carried out in the fixed range, and typical lightness is assigned to each level, 
and was able to assign the 1st lightness distribution calculated at the 4th step for every level of lightness, A 
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classification-by-color cloth is generated based on the color beforehand set as the polygon, and the 5th step which 
draws a polygon with the classification-by-color cloth concerned, and the 6th step which draws only the polygon which 
has turned the reverse side to the given view position among the models for profile drawing in the color scheme which 
was able to be defined beforehand are included. As for the 5th mode, the turn of drawing processing of the 4th mode 
differs. 

[001 5] The rendering method concerning the 6th mode of this invention The 1st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which draws only the polygon which has turned the table to the 
given view position among the models for profile drawing in the color scheme which was able to be defined 
beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon should be 
drawn according to a given view position for every polygon, The 5th step which chooses every one lightness level 
from two or more lightness level with which the level division of the lightness is carried out in the fixed range, and 
criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step, it is based 
on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel position of the field where the 
polygon calculated at the 4th step should be drawn is calculated. Only when the lightness in each pixel position 
concerned is within the limits of the lightness corresponding to the selected lightness level, the 6th step which draws 
the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level is included. 

[0016] The rendering method concerning the 7th mode of this invention The 1st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which calculates the field which constitutes a solid model, and 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which chooses 
every one lightness level from two or more lightness level with which the level division of the lightness is carried out 
in the fixed range, and criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at 
the 4th step, it is based on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel 
position of the field where the polygon calculated at the 3rd step should be drawn is calculated. The 5th step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the selected lightness level, The 6th step which draws only the polygon which 
has turned the table to the given view position among the models for profile drawing in the color scheme which was 
able to be defined beforehand is included. The turn of drawing processing [ in / the 6th mode / in the 7th mode ] 
differs. 

[0017] The rendering method concerning the 8th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which draws only the polygon which has turned the reverse side to 
the given view position among the models for profile drawing in the color scheme which was able to be defined 
beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon should be 
drawn according to a given view position for every polygon, The 5th step which chooses every one lightness level 
from two or more lightness level with which the level division of the lightness is carried out in the fixed range, and 
criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step, it is based 
on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel position of the field where the 
polygon calculated at the 4th step should be drawn is calculated. Only when the lightness in each pixel position 
concerned is within the limits of the lightness corresponding to the selected lightness level, the 6th step which draws 
the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level is included. 

[0018] The rendering method concerning the 9th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model, The 2nd step which arranges the model for profile drawing in the 
position which includes a solid model, The 3rd step which calculates the field which constitutes a solid model, and 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which chooses 
every one lightness level from two or more lightness level with which the level division of the lightness is carried out 
in the fixed range, and criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at 
the 4th step, it is based on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel 
position of the field where the polygon calculated at the 3rd step should be drawn is calculated. The 5th step which 
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draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the selected lightness level, The 6th step which draws only the polygon which 
has turned the reverse side to the given view position among the models for profile drawing in the color scheme which 
was able to be defined beforehand is included. The turn of drawing processing [ in / the 7th mode / in the mode of the 
octavus ] differs. 

[0019] The program which carries out the rendering of the solid model concerning the 10th mode of this invention 
arranged in a virtual space The 1st step which arranges the model for profile drawing generated by the computer based 
on the solid model in the position which includes a solid model, The 2nd step which draws the inside of the model for 
profile drawing in the color scheme which was able to be defined beforehand, Typical lightness which a level division 
is carried out in the range with fixed lightness, and is different on each level is assigned. The 2nd lightness distribution 
which transposed the 1st lightness distribution which is the lightness distribution of the field where a solid model 
should be drawn to the typical lightness which was able to be assigned for every level of lightness, It is a program for 
performing the 3rd step which generates a classification-by-color cloth based on the color beforehand set as the solid 
model, and draws a solid model with the classification-by-color cloth concerned. 

[0020] The program which carries out the rendering of the solid model which consisted of two or more polygons which 
make a table the outside of the body which it is arranged in a virtual space and expressed concerning the 1 1th mode of 
this invention The 1st step which acquires the model for profile drawing with which it corresponded to the solid model, 
and the front reverse side of the polygon corresponding to each polygon of a solid model was reversed by the 
computer, The 2nd step which arranges the model for profile drawing in the position which includes a solid model, The 
3rd step which draws only the polygon which has turned the table to the given view position among the models for 
profile drawing in the color scheme which was able to be defined beforehand, The 4th step which calculates the field 
which constitutes a solid model, and where a polygon should be drawn according to a given view position for every 
polygon, The 5th step which calculates the 1st lightness distribution to the field where the polygon calculated at the 4th 
step should be drawn based on the lightness beforehand set up to each peak of a polygon, The 2nd lightness 
distribution replaced with the typical lightness which the level division of the lightness is carried out in the fixed range, 
and typical lightness is assigned to each level, and was able to assign the 1st lightness distribution calculated at the 5th 
step for every level of lightness, It is a program for performing the 6th step which generates a classification-by-color 
cloth based on the color beforehand set as the polygon, and draws a polygon with the classification-by-color cloth 
concerned. 

[0021] The rendering program concerning the 12th mode of this invention The 1st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed by the computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which calculates the field which constitutes a solid 
model, and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
calculates the 1st lightness distribution to the field where the polygon calculated at the 3rd step should be drawn based 
on the lightness beforehand set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical 
lightness which the level division of the lightness is carried out in the fixed range, and typical lightness is assigned to 
each level, and was able to assign the 1st lightness distribution calculated at the 4th step for every level of lightness, 
The 5th step which generates a classification-by-color cloth based on the color beforehand set as the polygon, and 
draws a polygon with the classification-by-color cloth concerned, It is a program for performing the 6th step which 
draws only the polygon which has turned the table to the given view position among the models for profile drawing in 
the color scheme which was able to be defined beforehand. 

[0022] The rendering program concerning the 13th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model to a computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which draws only the polygon which has turned the 
reverse side to the given view position among the models for profile drawing in the color scheme which was able to be 
defined beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon 
should be drawn according to a given view position for every polygon, The 5th step which calculates the 1st lightness 
distribution to the field where the polygon calculated at the 4th step should be drawn based on the lightness beforehand 
set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical lightness which the level 
division of the lightness is carried out in the fixed range, and typical lightness is assigned to each level, and was able to 
assign the 1st lightness distribution calculated at the 5th step for every level of lightness, It is a program for performing 
the 6th step which generates a classification-by-color cloth based on the color beforehand set as the polygon, and draws 
a polygon with the classification-by-color cloth concerned. 
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[0023] The rendering program concerning the 14th mode of this invention The 1st step which acquires the model for 
profile drawing corresponding to a solid model to a computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which calculates the field which constitutes a solid 
model, and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
calculates the 1st lightness distribution to the field where the polygon calculated at the 3rd step should be drawn based 
on the lightness beforehand set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical 
lightness which the level division of the lightness is carried out in the fixed range, and typical lightness is assigned to 
each level, and was able to assign the 1st lightness distribution calculated at the 4th step for every level of lightness, 
The 5th step which generates a classification-by-color cloth based on the color beforehand set as the polygon, and 
draws a polygon with the classification-by-color cloth concerned, It is a program for performing the 6th step which 
draws only the polygon which has turned the reverse side to the given view position among the models for profile 
drawing in the color scheme which was able to be defined beforehand. 

[0024] The rendering program concerning the 1 5th mode of this invention The 1 st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed by the computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which draws only the polygon which has turned the 
table to the given view position among the models for profile drawing in the color scheme which was able to be 
defined beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon 
should be drawn according to a given view position for every polygon, The 5th step which chooses every one lightness 
level from two or more lightness level with which the level division of the lightness is carried out in the fixed range, 
and criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step, it is 
based on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel position of the field 
where a polygon should be drawn calculated at the 4th step is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the selected lightness level, it is a program for 
performing the 6th step which draws the pixel concerned by the color based on the color beforehand set as the criteria 
lightness and the polygon corresponding to the selected lightness level. 

[0025] The rendering program concerning the 16th mode of this invention The 1st step which acquires the model for 
profile drawing with which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to each polygon of a solid model was reversed by the computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which calculates the field which constitutes a solid 
model, and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
chooses every one lightness level from two or more lightness level with which the level division of the lightness is 
carried out in the fixed range, and criteria lightness was matched beforehand respectively, Whenever lightness level is 
chosen at the 4th step, it is based on the lightness beforehand set up to each peak of a polygon. The lightness in each 
pixel position of the field where a polygon should be drawn calculated at the 3rd step is calculated. The 5th step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the selected lightness level, It is a program for performing the 6th step which 
draws only the polygon which has turned the table to the given view position among the models for profile drawing in 
the color scheme which was able to be defined beforehand. 

[0026] The rendering program concerning the 1 7th mode of this invention The 1 st step which acquires the model for 
profile drawing corresponding to a solid model to a computer, The 2nd step which arranges the model for profile 
drawing in the position which includes a solid model, The 3rd step which draws only the polygon which has turned the 
reverse side to the given view position among the models for profile drawing in the color scheme which was able to be 
defined beforehand, The 4th step which calculates the field which constitutes a solid model, and where a polygon 
should be drawn according to a given view position for every polygon, The 5th step which chooses every one lightness 
level from two or more lightness level with which the level division of the lightness is carried out in the fixed range, 
and criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step, it is 
based on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel position of the field 
where a polygon should be drawn calculated at the 4th step is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the selected lightness level, it is a program for 
performing the 6th step which draws the pixel concerned by the color based on the color beforehand set as the criteria 
lightness and the polygon corresponding to the selected lightness level. 

[0027] The rendering program concerning the 1 8th mode of this invention The 1 st step which acquires the model for 
profile drawing corresponding to a solid model to a computer, The 2nd step which arranges the model for profile 
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drawing in the position which includes a solid model, The 3rd step which calculates the field which constitutes a solid 
model, and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
chooses every one lightness level from two or more lightness level with which the level division of the lightness is 
carried out in the fixed range, and criteria lightness was matched beforehand respectively, Whenever lightness level is 
chosen at the 4th step, it is based on the lightness beforehand set up to each peak of a polygon. The lightness in each 
pixel position of the field where a polygon should be drawn calculated at the 3rd step is calculated. The 5th step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the selected lightness level, It is a program for performing the 6th step which 
draws only the polygon which has turned the reverse side to the given view position among the models for profile 
drawing in the color scheme which was able to be defined beforehand. 

[0028] In addition, the program concerning the 10th of this invention or the 18th mode is stored in a record medium or 
storage, such as CD-ROM, a floppy disk, a memorv cartridge, memory, and a hard disk. Thus, the rendering equipment 
and game equipment which are described below are realizable by making the program stored in a record medium or 
storage read into a computer. Moreover, by making this into a software product, with equipment, it can distribute and 
can sell now independently easily with a record medium. Furthermore, the graphics technology of this invention can 
carry out now easily by such hardware by executing this program using hardware, such as a computer. 
[0029] The rendering equipment which carries out the rendering of the solid model concerning the 19th mode of this 
invention arranged in a virtual space A means to arrange the model for profile drawing generated based on the solid 
model in the position which includes a solid model, Typical lightness which a level division is carried out in a means to 
draw the inside of the model for profile drawing in the color scheme which was able to be defined beforehand, and the 
range with fixed lightness, and is different on each level is assigned. The 2nd lightness distribution which transposed 
the 1 st lightness distribution which is the lightness distribution of the field where a solid model should be drawn to the 
typical lightness which was able to be assigned for every level of lightness, [0030] which has a means to generate a 
classification-by-color cloth based on the color beforehand set as the solid model, and to draw a solid model with the 
classification-by-color cloth concerned By making a computer perform each step in the rendering method concerning 
the 1st of this invention, or the 9th mode, it becomes possible to acquire the same effect as the rendering method 
described in the top. Therefore, the rendering technology of this invention can carry out now easily by such hardware 
by performing the indicated processing step using hardware, such as a computer. 

[0031] The game equipment which carries out the rendering of the solid model concerning the 20th mode of this 
invention arranged in a virtual space has a computer and the record medium which stored the program which a 
computer is made to execute and in which computer reading is possible. The function which arranges the model for 
profile drawing with which this program was generated by the computer based on the solid model in the position which 
includes a solid model, Typical lightness which a level division is carried out in the function which draws the inside of 
the model for profile drawing in the color scheme which was able to be defined beforehand, and the range with fixed 
lightness, and is different on each level is assigned. The 2nd lightness distribution which transposed the 1st lightness 
distribution which is the lightness distribution of the field where a solid model should be drawn to the typical lightness 
which was able to be assigned for every level of lightness, A classification-by-color cloth is generated based on the 
color beforehand set as the solid model, and the function which draws the aforementioned solid model with the 
classification-by-color cloth concerned is made to carry out. 
[0032] 

[Embodiments of the Invention] First, when carrying out this invention by the computer program, an example of a 
computer 1000 which executes the computer program concerned is shown in drawing 1 . The computer 1000 contains 
the main part 101 of a computer, and this main part 101 of a computer contains the data-processing section 103 
connected to the internal bus 1 19, memory 105, a hard disk drive HDD 107, the sound processing section 109, the 
graphics operation section 111, CD-R drive 1 13, a communication interface 115, and the interface section 117. 
[0033] The graphics operation section 1 1 1 is connected to the display 121 which has the display screen 122 at the 
sound output unit 125 whose sound processing section 109 of this main part 101 of a computer is a loudspeaker. 
Moreover, CD-R drive 113 can be equipped with CD-R 13 1 . A communication interface 1 1 5 is connected through a 
network 151 and communication media 141. The input unit 161 is connected to the interface section 117. 
[0034] The data-processing section 103 executes the program stored on HDD 107 or CD-R131 including CPU, ROM, 
etc., and controls a computer 1000. Memory 105 is the work area of the data-processing section 103. HDD 107 is a 
storage region for saving a program and data. When it is being directed that the program currently performed by the 
data-processing section 103 performs a sound output, the sound processing section 109 interprets the directions, and 
outputs a sound signal to the sound output unit 125. 
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[0035] The graphics operation section 1 1 1 outputs the signal for displaying on the display screen 122 of display 121 
according to the drawing instruction outputted from the data-processing section 103. CD-R drive 113 performs a 
program and R/W of data to CD-R131. A communication interface 1 15 is connected to a network 151 through 
communication media 141, and communication with other computers etc. is performed. The interface section 117 
outputs the input from an input unit 161 to memory 105, and the data-processing section 103 interprets it and it carries 
out data processing. 

[0036] The program and data concerning this invention are memorized by the beginning 131, for example, CD-R. And 
this program and data are read by CD-R drive 1 13 at the time of execution, and are loaded to memory 105. The data- 
processing section 103 processes the program and data concerning this invention which were loaded to memory 105, 
and outputs a drawing instruction to the graphics operation section 1 1 1 . In addition, middle-data are memorized by 
memory 105. The graphics operation section 1 1 1 processes according to the drawing instruction from the data- 
processing section 103, and outputs the signal for displaying on the display screen 122 of display 121. 
[0037] Next, an example of the graphics operation section 111 shown in drawing J is explained in detail using drawing 
2 . The graphics operation section 111 The exchange with the internal bus 119 An exchange of the bus control section 
201 and the bus control section 201 to perform, and data The pixel color processing section 209 which carries out 
reception processing for the data from the geometric operation part 207 to perform and the triangle drawing processing 
section 205, and the triangle drawing processing section 205, and Z value of each pixel are stored, by and the pixel 
color processing section 209 Z-uffer 21 1 used and the frame buffer 213 which stores the data for the display screens 
from the pixel color processing section 209 are included. In addition, the status signal from a frame buffer 213 is 
outputted to display 121. 

[0038] The bus control section 201 of the graphics operation section 1 1 1 receives through the internal bus 119, and 
outputs the drawing instruction outputted from the data-processing section 103 to the geometric operation part 207 in 
the graphics operation section 1 1 1, or the triangle drawing processing section 205. Processing for outputting the output 
of the geometric operation part 207 or the triangle drawing processing section 205 to memory 105 through the internal 
bus 1 1 9 depending on the case is also performed. The geometric operation part 207 carries out geometric operations, 
such as coordinate transformation, light source calculation, rotation, and reduction expansion. The geometric operation 
part 207 outputs the result of a geometric operation to the triangle drawing processing section 205. 
[0039] The triangle drawing processing section 205 interpolates the data of each vertex of a triangle polygon, and 
generates the data in each point inside a triangle polygon. The pixel color processing section 209 uses the data in each 
point inside the triangle polygon which the triangle drawing processing section 205 generates, and writes a display 
image in a frame buffer 213. Under the present circumstances, the pixel color processing section 209 performs hidden 
surface elimination using Z-uffer 211. 

[0040] For example, the data-processing section 1 03 uses the information about the position, the color, and the light 
source of each vertex of a triangle polygon in a world-coordinate system as data at the graphics operation section 111, 
and when the drawing instruction to which transparent transformation and light source calculation are performed is 
outputted, the following processings are carried out within the graphics operation section 111. The bus control section 
201 which received the drawing instruction outputs an instruction to the geometric operation part 207. The geometric 
operation part 207 carries out transparent transformation and light source calculation, and calculates the coordinate 
value (Z value is included) and color in a screen coordinate system of each vertex of a triangle polygon. The geometric 
operation part 207 outputs this calculation result to the triangle drawing processing section 205. 
[0041] The triangle drawing processing section 205 calculates the coordinate value (Z value is included) and color in 
each pixel inside a triangle polygon using the coordinate value (Z value is included) and color in each vertex of a 
triangle polygon. Furthermore, the triangle drawing processing section 205 outputs the coordinate value (Z value is 
included) and color in each of this pixel to the pixel color processing section 209. The pixel color processing section 
209 reads the present Z value of the pixel concerned from Z-uffer 211, and compares with Z value outputted from the 
triangle drawing processing section 205. If outputted Z value is smaller than the present Z value, the pixel color 
processing section 209 stores outputted Z value in the storage location in Z-uffer 211 corresponding to the pixel 
concerned, and stores the color of the pixel concerned in the storage location in the frame buffer 213 corresponding to 
the coordinate value of the pixel concerned. 

[0042] In addition, transparency (alpha value) may be set as the color of the pixel concerned. In this case, the pixel 
color processing section 209 compounds the color memorized by the storage location in the frame buffer 213 
corresponding to the coordinate value of the pixel concerned, and the color of the pixel concerned based on alpha 
value. Consequently, combination color is generated. The pixel color processing section 209 stores the generated 
combination color in the same storage location as a front. Especially in this invention, the pixel color processing 
section 209 also carries out processing which memorizes the color in the pixel to the position of a frame buffer 213, 
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only when this alpha value is fixed within the limits. 

[0043] The form of each operation shown below is carried out by computer shown in draw ing 1 . 
[0044] 1 . Explain the outline of the form 1 of operation of this invention to the primary form of operation using the 
functional block diagram of drawing 3 . The model drawing section 350 for profile drawing and the solid model 
drawing section 390 are contained in the rendering equipment illustrated as a form 1 of operation. The model 
acquisition section 300 for profile drawing, the matrix setting section 305 for model arrangement for profile drawing, 
the model processing section 310 for profile drawing, the blur expression texture mapping section 315, and the pixel 
processing section 330 shared with the solid model drawing section 390 are contained in this model drawing section 
350 for profile drawing. Each of these functions are delivering data in the turn described in the top. 
[0045] Moreover, peak conversion and the light source calculation section 360, the lightness calculation section 365, 
the lightness range table 375, the color calculation section 370 for drawing, the lightness entry section 380, and the 
pixel processing section 330 shared with the model drawing section 350 for profile drawing are contained in the solid 
model drawing section 390. The output of peak conversion and the light source calculation section 360 is inputted into 
the lightness calculation section 365. The output of the lightness calculation section 365 is inputted into the pixel 
processing section 330. The lightness range table 375 is referred to at both the color calculation section 370 for 
drawing, and the lightness entry section 380. The output of the color calculation section 370 for drawing and the 
lightness entry section 380 is inputted into the pixel processing section 330. The lightness comparator 333 used by 
solid model drawing processing and the hidden surface elimination processing section 337 used by both the model 
drawing processing for profile drawing and solid model drawing processing are contained in the pixel processing 
section 330 which the model drawing section 350 for profile drawing and the solid model drawing section 390 share. 
[0046] The model acquisition section 300 for profile drawing generates the model for profile drawing corresponding to 
the solid model which consisted of for example, triangle polygons. In addition, when the model for profile drawing is 
generated beforehand, the model acquisition section 300 for profile drawing reads the model for profile drawing which 
consisted of triangle polygons concerned currently generated beforehand. In addition, with the polygon to which a 
solid model corresponds, as for each polygon of the model for profile drawing acquired, the front reverse side is 
reverse. Moreover, the model for profile drawing is larger than a solid model, and is defined by the predetermined 
color scheme for border lines. 

[0047] In addition, although the model for profile drawing must finally be relatively larger than a corresponding solid 
model, the size of the model for profile drawing in this stage may be the same as a solid model. In this case, it is 
processed so that the model for profile drawing may be relatively drawn greatly from a solid model, by the time the 
model for profile drawing and a solid model are drawn. Moreover, the color of the model for profile drawing may 
succeed the color of the material of a corresponding solid model as it is. In this case, the color for drawing is specified 
independently. 

[0048] The criteria position of this model for profile drawing is the same as the criteria position of the solid model 
which usually corresponds, or is defined as being located in the near. For example, the case where the size of the model 
510 for profile drawing is defined as drawing 4 somewhat more greatly than the size of the solid model 500 is shown. 
By this drawingj4 , the direction of an arrow of each side shows the right face. In the solid model 500, the outside of 
each field of a hexagon is a right face, and, as for the model 510 for profile drawing, the inside of each side of a 
hexagon serves as a right face. 

[0049] Both the model criteria positions 530 for profile drawing that are the solid model criteria position 520 which is 
a criteria position of the solid model 500, and a criteria position of the model 510 for profile drawing are defined as the 
center of each model. Moreover, centering on the model criteria position 530 for profile drawing, the model 510 for 
profile drawing is defined somewhat more greatly than the solid model 500. 

[0050] And the matrix setting section 305 for model arrangement for profile drawing sets up the matrix for 
arrangement for arranging the model criteria position 530 for profile drawing in a virtual space in the same position as 
the solid model criteria position 520. That is, the model 5 1 0 for profile drawing is arranged in the position which 
includes the solid model 500 by setting up so that the conversion the parallel displacement of the model criteria 
position 530 for profile drawing is carried out [ conversion ] for the matrix for arrangement of the model 510 for 
profile drawing to the coordinate of the solid model criteria position 520 may be included. 

[0051] Lessons is taken for the model processing section 310 for profile drawing from each peak of the model for 
profile drawing, and it carries out peak conversion (enlarging or contracting, rotation, a parallel displacement, and 
transparent transformation), and carries out the front reverse side judging of each side of the model for profile drawing. 
The matrix for arrangement described in the top is also used for this peak conversion. In addition, light source 
calculation is not carried out here. For example, when it not only carries out transparent transformation, but the model 
for profile drawing of the same size as a solid model is acquired in enlarging or contracting, rotation and a parallel 
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displacement, and the model acquisition section 300 for profile drawing according to the state where it was specified in 
the virtual space which is virtual three-dimensions space, the model processing section 310 for profile drawing carries 
out peak conversion for expanding the size of the model for border-line drawing. When it expands here, the relation 
between a solid model and the model for profile drawing becomes like drawing 4 . 

[0052] Moreover, the front reverse side judging of a field is performed in order to remove the field whose same 
direction as the direction of the look 540 from a camera 550 is the direction of a right face from the object of drawing. 
In the example of drawing 4 , the fields 511 and 512 near the camera 550 of the model 510 for profile drawing separate 
for drawing. If it does in this way, since it will be in the outside of the solid model 500 and will separate from the field 
near a camera 550 for drawing, the solid model 500 is drawn as processing of the solid model drawing section 390. On 
the other hand, as for the model 510 for profile drawing, only the back fields 513, 514, 515, and 516 serve as a 
candidate for drawing from the solid model 500. However, since hidden surface elimination is performed in the hidden 
surface elimination processing section 335 of the pixel processing section 330, even if it becomes a candidate for 
drawing, all the fields are not drawn. 

[0053] The blur expression texture mapping section 3 1 5 carries out processing for becoming blurred to the model for 
profile drawing, and mapping the texture for expression so that it may become the line by which the border line drawn 
as a result is blurred. This texture for blur expression shows an example later by the texture which has a pattern 
including change of lightness or transparency. In addition, since there is no need that the border line is not necessarily 
blurred, processing of the blur expression texture mapping section 315 is carried out alternatively. 
[0054] Vertex conversion of the solid model drawing section 390 and the light source calculation section 360 carry out 
vertex conversion (enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about 
each vertex of the triangle polygon which constitutes the solid model arranged in virtual three-dimensions space 
(calculating the field where a triangle polygon is drawn), and perform light source calculation about each vertex of the 
triangle polygon by which vertex conversion was carried out. Moreover, vertex conversion of the solid model drawing 
section 390 and the light source calculation section 360 also perform the front reverse side judging of the three square 
shape each polygon of a solid model. Light source calculation calculates shading (brightness) produced with the 
imagination beam of light emitted from the light source. 

[0055] Also in peak conversion of the solid model drawing section 390, and the light source calculation section 360 It 
doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 3 10 for profile drawing is the same size as a solid model, peak 
conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0056] When peak conversion and the light source calculation section 360 perform solid model-reduction processing, 
the relation between the solid model 500 and the model 510 for profile drawing becomes like drawing 4 . Moreover, 
the front reverse side judging of a field is the same as the model processing section 3 10 for profile drawing, and the 
field whose same direction as the direction of a look of a camera is the direction of a right face among the fields of a 
solid model is excepted from the candidate for drawing. In the example of drawin g 4 , it sees from a camera and the 
back fields 503, 504, 505, and 506 are excepted from the candidate for drawing. 

[0057] The lightness calculation section 365 calculates lightness from the color in each vertex of the triangle polygon 
which vertex conversion and the light source calculation section 360 calculated. Usually, since peak conversion and the 
light source calculation section 360 calculate the color in a RGB system, the lightness calculation section 365 carries 
out YIQ conversion of this RGB, and searches for Lightness Y. The lightness in each vertex of this triangle polygon is 
outputted to the pixel processing section 330. 

[0058] The lightness range table 375 is a table like drawing 5 . That is, a threshold and criteria lightness are set as 
criteria lightness 0.25 and three stages (level) to the criteria lightness 0.50 and the threshold 0.00 on the table used as 
the pair here to the criteria lightness 0.75 and the threshold 0.50 to the threshold 0.75. In addition, lightness shall take 
the real numeric values from 0 to 1 here. Specification of the range by not a threshold but the upper limit and the 
minimum is sufficient (for example, refer to drawing 18 ). With reference to this lightness range table 375, the color 
calculation section 370 for drawing calculates the color for drawing corresponding to each threshold. The color for 
drawing corresponding to each threshold is calculated using the criteria lightness corresponding to a threshold, and the 
information on the color beforehand set as the three square shape each polygon of a solid model. The color calculation 
section 370 for drawing outputs the calculated color for drawing to the pixel processing section 330. 
[0059] The lightness entry section 380 chooses one threshold of the lightness range table 375, and sets it as the pixel 
processing section 330. Every one lightness entry section 380 is set up in an order from the top, when using a lightness 
range table 375 like drawing 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
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specified, selection and a setup are possible at random. 

[0060] The pixel processing section 330 shared by the model drawing section 350 for profile drawing and the solid 
model drawing section 390 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 

[0061] The pixel processing section 330 determines the color of each pixel in the triangle polygon made applicable [ of 
the model for profile drawing ] to drawing, carrying out hidden surface elimination processing using the hidden surface 
elimination processing section 337, when processing the triangle polygon made applicable [ of the model for profile 
drawing ] to drawing. 

[0062] For example, in the case of drawing 4 , two fields 501 and 502 near the camera 550 of the solid model 500 are 
drawn, and four fields 513, 514, 515, and 516 distant from the camera 550 of the model for profile drawing are drawn. 
Since the solid model 500 is overflowed into right and left if it sees from a camera 550, these four fields of the model 
510 for profile drawing are drawn without carrying out hidden surface elimination only of the protruded portion. This 
protruded portion serves as a border line. In addition, the pixel processing section 330 determines a color in 
consideration of the color of the material of the model for profile drawing. However, the color of this material may 
completely be disregarded and the color (black or dark color for border lines) of a border line may be made into the 
color of the model for profile drawing. 

[0063] On the other hand, the pixel processing section 330 calculates the lightness (lightness distribution in a polygon) 
in each pixel inside a polygon by interpolating the lightness in each vertex of the triangle polygon first outputted from 
the lightness calculation section 365, when processing the triangle polygon made applicable [ of a solid model ] to 
drawing. 

[0064] And the lightness comparator 333 compares the lightness in each pixel with the threshold which the lightness 
entry section 380 set up. With [ the lightness in the pixel ] a threshold [ more than ], the pixel processing section 330 
draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 337. With [ the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 380 sets all the thresholds of the lightness range table 375 as the pixel 
processing section 330 and the pixel processing section 330 performs drawing processing about all the pixels in a 
triangle polygon corresponding to it, the interior of a triangle polygon will be distinguished with the example of 
drawing 5 by the three-stage. This processing is carried out about all the triangle polygons of a solid model. 
[0065] Although it is unclear since the color for drawing is beforehand calculated in the color calculation section 370 
for drawing in the processing described in the top, in addition, the upper processing The lightness (lightness 
distribution in a polygon) in each pixel is replaced with the criteria lightness corresponding to the lightness range to 
which the lightness belongs (the 2nd lightness distribution in a polygon generated). It is substantially [ as the 
processing which draws in the color for drawing (classification-by-color cloth in a polygon) generated from the color 
beforehand set as the polygon, and its criteria lightness ] the same. 

[0066] In this invention, hidden surface elimination by Z-uffer may be needed for hidden surface elimination 
processing. For example, the solid model has human being's form and it is because it may be difficult to draw an exact 
border line if a Z buffer algorithm is not used from the physical relationship of the field of the object for profile 
drawing, and a solid model in the case where an arm is located before a fuselage. 

[0067] In addition, in the solid model drawing section 390, when using a lightness range table 375 like drawin g 5 as it 
is, hidden surface elimination by Z-uffer is used. For example, if drawing 5 is followed, since the lightness or more of 
0.75 is also 0.5 or more and 0.0 or more, it needs to set up the upper limit of the lightness range so that the color for 
drawing may not be applied in piles. With [ the lightness of a certain pixel ] 0.75 [ or more ], this pixel is drawn in the 
color for drawing corresponding to this threshold 0.75, and Z value of the pixel is memorized by Z-uffer. 
[0068] Although it is compared with Z value of the same pixel which Z value of the pixel concerned is read from Z- 
uffer, and tends to write in when a threshold is set to 0.5, since they are the same, naturally the color for drawing 
corresponding to a threshold 0.5 is not written in a frame buffer about the pixel. The same is said of the threshold 0.0. 
[0069] Moreover, the lightness in the peak of a polygon and the pixel inside a polygon is dealt with as attribute value 
of the color (RGB) alpha usually used as transparency. Usually, since alpha value is defined in 0-255, what doubled 
lightness 255 is actually used for attribute value alpha. Therefore, the threshold (an upper limit and lower limit) of the 
lightness range table 375 may be a value of the range of 0-255. 

[0070] Next, the processing flow about the form 1 of operation is explained. In addition, the following processings are 
processings by which the data-processing section 103 ( drawing 1 ) controls other elements in the main part 101 of a 
computer, and is carried out. 
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[0071] The generation processing of the model for profile drawing performed beforehand is shown in [CD-R record 
processing] drawing 6 . If processing begins, the data of the solid model memorized beforehand will be read to 
HDD107 (Step S303), and it will be acquired as a model for conversion. 

[0072] Next, it is expanded so that the size of this model for conversion may become somewhat large (Step S305). For 
example, the peak concerned is moved and only 2% of length of the overall length of the model for conversion 
concerned is expanded in the direction of a normal of each peak of the model for conversion about 2% as a whole. That 
is, if the height has the model for conversion concerned equivalent to 1 .8m at a human-being type, only the length by 
which each peak is equivalent to 0.036m will be moved, for example. When this dilation ratio is larger, a border line is 
thicker, it is drawn, a dilation ratio is more small, and when the model for conversion is only expanded slightly, a 
border line is drawn more thinly. Furthermore, it is not uniform, and if a part is expanded more, only the border line of 
the portion expanded more will be drawn thickly. Since adjustment of this size is usually performed by the 
manufacturer of a solid model, the border line reflecting the intention of the manufacturer concerned can be drawn. 
[0073] In addition, when the normal of each peak of a solid model is not defined, the peak concerned can also be 
moved in the direction of a normal of the peak concerned using the normal of the peak concerned called for by 
interpolating the normal of each field which shares the peak concerned. Moreover, the field concerned can also be 
moved in the direction of a normal of each side of a solid model. However, since a crevice is generated between fields 
when a field is only moved simply, the processing for burying it is needed separately. Furthermore, since the criteria 
position is usually defined as the solid model, each peak of the model for conversion can also be moved centering on 
the criteria position of the corresponding model for conversion. 

[0074] Next, it is set as the color to which the color of saturation of the material of each polygon of the model for 
conversion was the same, and made lightness low (Step S307). In addition, it is good though the whole of each polygon 
is set as single colors, such as black. Moreover, it is good though a setup for mapping the texture for blur expression is 
carried out. Since the color of a material is adjusted by the manufacturer, a border line can be drawn by the color which 
the manufacturer concerned meant. 

[0075] Next, the front reverse side of each polygon of the model for conversion is reversed (Step S309). The turn that 
the vertex of three square shapes each which constitute the model for conversion is specifically defined is replaced one 
place. In addition, the detail of the front reverse side judging method is mentioned later. 

[0076] The data of the model for conversion changed even here are memorized to HDD 107 as model data for profile 
drawing (Step S3 1 1), and the model generation processing for profile drawing is ended (Step S3 13). 
[0077] Next, the various data containing the solid model data and the model data for profile drawing which were 
memorized by HDD107 are written in CD-R131 by CD-R drive 1 13. The example of the data written in CD-R131 is 
typically shown in drawing 7 . 

[0078] In the program field 132, the program for making this invention carry out is stored in a computer 1000. 
However, the program which carries out this invention can be divided into processing until it writes in CD-R131, and 
the processing shown in drawing 8 explained in full detail behind. Therefore, though the program which performs 
processing which writes the various data which generate the model for profile drawing described in the top, and 
contain the model data for profile drawing in CD-R131 is not included, it is good here. Processing shown in drawing„8 
by doing in this way can also be carried out by computer with an another computer 1000 equipped with the CD-ROM 
drive instead of CD-R drive 113. 

[0079] The various data processed by the program stored in the program field 132 described in the top are stored in the 
system data field 133. The data containing the solid model data 137 and the model data 135 for profile drawing are 
stored in the image data field 134. However, in generating the model for profile drawing in the model acquisition 
processing for profile drawing mentioned later, there is no need that the model data 135 for profile drawing are stored. 
In addition, data, such as a texture expressing a blur, are also stored in the image data field 134. 

[0080] The data for making a sound output from the sound output unit 125 by the sound processing section 109 shown 
in drawing .1. are stored in the sound data area 136. In addition, since sound processing does not have a direct relation to 
this invention, there is no need that data are stored in the sound data area 136. 

[0081] In addition, though the size of the model for profile drawing stored in CD-R131 is defined by the same size as 
the size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for profile drawing mentioned later, by the time the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for 
profile drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that the 
matrix for arrangement concerned will include expansion conversion in case the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing. On the contrary, it is good 
though the matrix for arrangement of a solid model is determined that the matrix for arrangement of a solid model will 
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contain a contraction in case a solid model is arranged. 

[0082] Moreover, the color of the material of each side of the model for profile drawing stored in CD-R131 may be the 
same as the color of the material of each side of a corresponding solid model. In this case, the model for profile 
drawing is drawn by colors defined separately, such as black, in the case of drawing processing of the model for profile 
drawing mentioned later. 

[0083] The processing flow of the whole form 1 of operation is shown in [whole processing flow] drawing 8 . A start 
of processing performs initial setting (Step S2). Data acquisition processing ( drawing 9 ) of the model for profile 
drawing explained in full detail behind and the data acquisition processing of a solid model which should draw are 
included in processing of this initial setting. And the state in a virtual space is set up (Step S3). This processing is 
processing which changes the state in a virtual space according to it, when the position of a view is changed, the 
position of the light source is changed, a model makes it move or a model is transformed. By this processing being 
performed, determination processing of the position coordinate, the direction, the dilation ratio, reduction percentage, 
etc. of a solid model and the model for profile drawing is performed. Determination processing of the matrix for 
arrangement of a solid model and the model for profile drawing (it is used by drawin g 1 1 ) is more specifically 
performed. Moreover, according to the key stroke of an input unit 161 ( drawing 1 ) etc., a setup of being border-line 
drawing of Step S4 is performed at this step S3. 

[0084] Next, judgment processing of whether to draw a border line is performed (Step S4). This is judged based on a 
setup by the key stroke of an input unit 161 etc., or a setup by other programs, as stated in the top. And when it is 
judged that a border line is drawn, drawing processing of the model for border-line drawing is carried out (Step S5). 
About this, drawing 11 is used and explained later. And when a border line is drawn and it is not drawn, drawing 
processing of a solid model is carried out (Step S6). Drawi ng 1 5 is later used and explained also about this processing. 
These Step S3 or S6 is repeatedly carried out till a processing end (Step S7). It is judged by whether the operation input 
of the purport which should end processing was performed whether it is a processing end. 

[0085] Acquisition processing of the model for profile drawing is shown in [model acquisition processing for profile 
drawing] dr awing 9 . Here, it is judged first whether the model for profile drawing is generated (Step S203). It is 
because the case where the model for profile drawing is prepared beforehand, and the model for profile drawing may 
be generated in this stage. This judgment is carried out here by judging whether the model for profile drawing for 
example, corresponding to the solid model is stored in CD-R1 3 1 . If it will be judged that the model for profile drawing 
is not generated if it is judged that it is stored, and it is judged that it is not stored, it will be judged that the model for 
profile drawing is generated. 

[0086] When it is judged that the model for profile drawing is not generated, the data of the model for profile drawing 
stored in CD-R131 are read (Step S207). As each field of this model for profile drawing was explained in the top using 
drawing 4 and drawing 6 , the front reverse side is reversed with the field where a solid model corresponds. Moreover, 
the size of the model for profile drawing read is defined somewhat more greatly than a corresponding solid model. 
Furthermore, the color of the model for profile drawing is defined by the color darker than a corresponding solid 
model. 

[0087] When it is judged that the model for profile drawing is generated, processing which generates the model for 
profile drawing is performed (Step S205). Like Step S207, when the model for profile drawing is generated in this 
stage, each polygon of the model for profile drawing makes what carried out front reverse side reversal the polygon to 
which a solid model corresponds, as explained in the top using drawing 4 . 

[0088] The size of the model for profile drawing is generated somewhat more greatly than a corresponding solid 
model. The model for profile drawing which was made to move in the direction of a normal of each peak of a solid 
model at the peak concerned, and was expanded like Step S305 ( drawing 6 ) is generated. As compared with a solid 
model, when larger, a border line is thicker, the model for profile drawing is drawn, and when the model for profile 
drawing is only slightly larger than a solid model, a border line is drawn more thinly. 

[0089] Moreover, it is good though the model for profile drawing which was made to move in the direction of a normal 
of each side of a solid model in the field concerned, and was expanded is generated as described by explanation of Step 
S305 ( drawing 6 ). Furthermore, it is good though the model for profile drawing which was made to move at each 
peak of the solid model, and was expanded is generated centering on the criteria position usually defined as the solid 
model. 

[0090] In addition, at this time, though the size of the model for profile drawing is generated by the same size as the 
size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for this profile drawing, by the time the arrangement matrix of the model for profile 
drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for profile 
drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that the matrix for 



Page 13 of 35 



arrangement concerned will include expansion conversion in case the matrix for arrangement of the model for profile 
drawing is set up by the model arrangement processing for profile drawing. On the contrary, it is good though the 
matrix for arrangement of a solid model is determined that the matrix for arrangement of a solid model will contain a 
contraction in case a solid model is arranged. 

[0091] On the other hand, the color of the material of each polygon of the model for profile drawing is generated by the 
color which made darker the color of the material of each polygon of a corresponding solid model. In addition, as 
described by explanation of Step S307 ( drawing 6 ), the color of the model for profile drawing generated does not 
need to be defined at this time. Or the color of the material of each polygon of the model for profile drawing may be 
the same as the color of the material of each polygon of a corresponding solid model. In this case, the model for profile 
drawing is drawn by the color which the color of the model for profile drawing was not taken into consideration on the 
occasion of drawing processing of the model for profile drawing, for example, was defined [ black ] separately, and the 
color of the texture expressing a blur. 

[0092] Next, it is judged whether the texture which expresses a blur to the model for profile drawing is mapped (Step 
S209). When the model for profile drawing is generated at Step S205, the judgment concerned is carried out based on 
the data of a corresponding solid model. On the other hand, when the model for profile drawing is read at Step S207, 
the judgment concerned is carried out based on the data of the read model for profile drawing. When it is judged that 
the texture expressing a blur is mapped, the texture which expresses a blur to the model for profile drawing at Step 
S21 1 is mapped. That is, a texture coordinate (U, V) is set as each peak of a polygon. 

[0093] In addition, as stated also in the top, the texture expressing a blur has a pattern including change of lightness or 
transparency. An example of a texture including change of lightness is shown in drawing 10 . This is a texture which 
has the pattern into which the white slash went finely on a black material. Since the lightness of a black portion is low 
and the lightness of a white portion is high, the texture shown in drawing 10 includes change of lightness. 
[0094] In this invention, some models for profile drawing are cut down as a line, and a border line is drawn. That is, 
when the model for profile drawing with which the texture of drawing 10 was mapped is drawn as a border line, the 
line corresponding to the line started as a border line from the model for profile drawing is started and drawn from the 
texture concerned. If a line is started by abbreviation lengthwise or the abbreviation longitudinal direction from the 
texture concerned at this time, any line will include change of lightness. A border line including change of lightness is 
drawn by such a line being drawn as a border line. That is, the blur of a border line is expressed and the border line of a 
handwriting tone is drawn more. 

[0095] If it is the texture shown in drawing 10 , even if a line is started in which direction, the line includes change of 
lightness. However, depending on the direction started, lightness may hardly change. Since it can be adjusted which 
portion of the model for profile drawing is drawn as a border line in which direction, the pattern is adjusted according 
to the direction where the texture expressing a blur is mainly started. 

[0096] In addition, when a border line is drawn with the model for profile drawing with which the texture which has a 
pattern including change of transparency was mapped, the border line concerned includes change of transparency. The 
color near the color of a background is drawn by the highly transparent portion according to the rate, and the color near 
the color of the textures concerned, such as black, is drawn by the low portion. The border line which includes change 
of a shade by this is drawn, and the blur of a border line is expressed. 

[0097] When it was judged that the texture expressing a blur was not mapped, and when the processing by which a 
texture is mapped is completed, the data-processing section 103 ends the model acquisition processing for profile 
drawing (Step S2 13). 

[0098] In Step S3 of [model arrangement processing for profile drawing] drawing 8 , the arrangement matrix of the 
model for profile drawing is set up, and arrangement processing of the model for profile drawing is performed. 
Usually, the criteria position of the model for profile drawing is established in the position corresponding to the criteria 
position of a solid model. And the matrix for arrangement of the model for profile drawing is set up so that the criteria 
position of the model for profile drawing may be arranged in the same as that of the criteria position of a solid model, 
or near. 

[0099] When the direction of a solid model changes here, the matrix for arrangement which contains rotational 
transform so that the model for profile drawing may also correspond to it is set up. When the configuration of a solid 
model changes, deformation processing is performed so that the model for profile drawing may correspond to it. 
[0100] When it is the same size as the solid model with which the model for profile drawing corresponds in this stage, 
the model for profile drawing is expanded. Specifically, the matrix for arrangement of the model for profile drawing is 
set up so that expansion conversion of each peak of the model for profile drawing may be carried out according to a 
predetermined dilation ratio a center [ the criteria position of the model for profile drawing ]. Or conversely, though a 
solid model is reduced, it is good. That is, the matrix for arrangement of a solid model is set up so that the contraction 
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of each peak of a solid model may be carried out in this case according to predetermined reduction percentage a center 
[ the criteria position of a solid model ]. In addition, when relatively larger than the solid model with which the model 
for profile drawing corresponds, it is also possible to use the matrix for arrangement of a solid model as it is as a matrix 
for arrangement of the model for profile drawing. 

[0101] If it does in this way, it will be arranged so that the large model for profile drawing may finally include a solid 
model relatively. By relations, such as an arrangement position of both models, a direction, and a configuration, 
completely, the model for profile drawing may be produced, when it does not include a solid model. However, even if 
it is such a case, a border line is drawn about the included portion. 

[0102] In addition, in this stage, there is no need that the matrix for arrangement is not necessarily set up, and each 
element required for peak conversion of the coordinate arranged, a direction, the rate of enlarging or contracting, etc. 
has just decided it. Also in this case, actual peak conversion is performed in the stage of drawing processing of each 
model. 

[0103] In drawing 11 which shows the drawing processing flow of the model for [model drawing processing for profile 
drawing] profile drawing, processing explained below is repeatedly performed until it processes all the peaks of the 
model for profile drawing (Step S503). The first processing performed repeatedly is peak conversion (enlarging-or- 
contracting, rotation, parallel displacement, and transparent transformation) processing about the one peak (Step S505). 
Here, the matrix for arrangement of the model for profile drawing called for at Step S3 is also used by peak conversion. 

[0104] For example, the geometric operation part 207 ordered by the data-processing section 103 carries out this 
processing. Wanting to be careful here is the point that the geometric operation part 207 does not carry out light source 
calculation to the model for profile drawing. It is because it is useless for a border line not to call at the position of the 
light source etc., but to be drawn, and to carry out light source calculation as for this. For example, the color of the 
material of the model for profile drawing may be disregarded. Usually, although this peak conversion is performed 
based on the state where it was specified in virtual three-dimensions space, when the size of the model for profile 
drawing is the same as a solid model, according to the matrix for arrangement set up by arrangement processing, 
expansion conversion of the model for profile drawing may be carried out in this stage. 

[0105] And as for a polygon including the peak concerned, judgment processing of being a right face is performed 
(Step S507). This judgment is judged by whether the triangle polygon which consists of this vertex and two vertices 
processed in front of it in the case of a triangle polygon has turned to which direction. The example of the triangle 
polygon which constitutes the solid model for explaining the method of a front reverse side judging is shown in 
drawing 12 . For the peak number of the peak of the upper part in drawing, in this example, the peak number of the 
peak 0 and on the left-hand side of lower is [ the peak number of the peak 1 and on the right-hand side of lower ] 2. 
That is, the peak number is given to the counterclockwise rotation from the upside peak. 

[0106] With the form 1 of operation, the field which seems to give the vertex number of each vertex of a triangle 
polygon counterclockwise is defined as the right face (the so-called right-handed system). Therefore, the direction of 
space this side of the triangle polygon of drawing 12 is a right face. Supposing there is a normal vector in the direction 
of a right face, the front reverse side of a triangle polygon can be judged with the sign of the inner product of the 
normal vector and look vector. That is, if the sign of an inner product is negative, the right face will be turned to the 
view position, and if the sign of an inner product is positive, the reverse side side will be turned to the view position. 
[0107] the outer product of the vector a from the peak 0 to the peak 1 projected on the screen as shown in drawing 13 
in fact, and the vector b from the peak 0 to the peak 2 projected on the screen — axb is calculated and it is judged in the 
direction of the vector n which it is as a result of this outer product whether it is a right face Vector n is parallel to the 
z-axis, and if the sign of z component of Vector n is inspected, it will be judged whether it is a right face. Namely, it is 
the reverse side if it is negative in a right oak bow. Since the vector n whose drawing 1 3 left-hand side the number of a 
triangular vertex is a counterclockwise rotation and is as a result of an outer product has turned to the positive direction 
of the z-axis, it is a bow. On the other hand, the vector n whose drawing 13 right-hand side the number of a triangular 
vertex is a clockwise rotation and is as a result of an outer product has turned to the negative direction of the z-axis, 
and is the reverse side. 

[0108] As for the polygon of the model for profile drawing, in the case of the model for profile drawing in the form 1 
of operation, with the polygon to which a solid model corresponds, the front reverse side is reverse. It corresponds to 
drawing 14 at the polygon of drawi ng 12 , and the polygon by which the front reverse side was reversed is shown. The 
vertex number of 0, 1 , and 2 is given to each vertex of a triangle polygon shown in drawing, 14 in order of the upper 
part in drawing, the lower right, and the lower left. That is, the vertex number is given to the corresponding triangle 
polygon in turn contrary to drawing 12 . Therefore, in drawing 14 , space this side is judged to be a reverse side side. In 
addition, although a front reverse side judging is performed in this stage with the form 1 of operation, a front reverse 



Page 15 of 35 



side judging is able to be made to be performed before this stage. 

[0109] When a polygon including the peak concerned is a reverse side side, it returns to Step S503. When a polygon 
including the peak concerned is a right face, it is judged whether the texture expressing a blur is mapped (Step S509). 
[01 10] This means the texture mapping to a polygon. When it maps the texture expressing a blur, the texture coordinate 
of the texture for expressing a blur to the peak is calculated (Step S51 1). Although the texture coordinate (U, V) is 
already specified to be the peak of a polygon when performing texture mapping, when the polygon concerned is aslant 
arranged to the screen, on a screen, a texture is distorted and may be displayed. In order to avoid this distortion, as 
texture perspective processing, Q=l / w (w is the depth from a screen) is used, and calculation of S=UxQ and T=VxQ 
is performed here. In not mapping the texture expressing a blur, it shifts to Step S5 1 3 . 

[01 1 1] And the triangle drawing processing section 205 and the pixel color processing section 209 which were shown, 
for example in drawing^ drive (Step S513). As stated in the top, the triangle drawing processing section 205 
interpolates the data of each vertex of a triangle polygon, and generates the data in each pixel inside a triangle polygon. 
The data of each peak will be a texture coordinate value, if the color of a material, a screen coordinate value, and Step 
S511 are earned out. The data in each pixel will be a TEKUSERU color if the color and Step S51 1 of a material are 
carried out. 

[0112] However, it is also possible for the color of a material to be disregarded at this time and to set the color of a 
border line as each peak. Moreover, it is also possible to set up the color of a border line in consideration of the color 
of a material. The pixel color processing section 209 uses the data in each pixel inside the triangle polygon which the 
triangle drawing processing section 205 generates, and writes a display image in a frame buffer 213. Under the present 
circumstances, hidden surface elimination is performed using Z-uffer 211. 

[0113] Although the example which uses Z-uffer 21 1 is shown in hidden surface elimination, Z-uffer may not be used 
about an easy model as shown in drawin g 4 , for example, hidden surface elimination processing like the Z sorting 
method may be carried out. However, if hidden surface elimination which used Z-uffer is not performed when the hand 
of a more complicated model, for example, a person, etc. is arranged before the fuselage, it is difficult to draw a border 
line correctly. 

[0114] The flow of drawing processing of the solid model in the form 1 of the operation to [solid model drawing 
processing] drawing J5 is shown. First, initial setting is performed (Step S603). In this initial setting, the lightness 
range table (for example, drawjng_5 or drawing 18 ) corresponding to a solid model is acquired. Next, peak conversion 
(enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about the one peak and 
light source calculation are performed (Step S605). Here, the matrix for arrangement of a solid model is also used by 
peak conversion. The geometric operation part 207 performs this by the instruction from the data-processing section 
1 03 . The data of a solid model are stored in CD-R1 31. 

[0115] Enlarging or contracting, rotation, a parallel displacement, and transparent transformation are based on the state 
in the virtual space fundamentally set up in Step S3 of draw ing 8 . However, when the model for profile drawing is the 
same size as a solid model, the model for profile drawing may be relatively enlarged by reducing the size of a solid 
model. In this case, a contraction is carried out in Step S605. In addition, it is easily reducible if each peak is moved in 
accordance with the normal toward the center of a solid model. Transparent transformation changes the coordinate 
value of each peak of the polygon of a world-coordinate system into the coordinate value in a screen coordinate system 
here. Moreover, light source calculation calculates shading (brightness) produced with the imagination beam of light 
emitted from the light source. 

[01 16] In addition, there is two technique in light source calculation in solid model drawing processing of this 
invention. (A) It is the technique of not taking into consideration the color of the technique and the (B) material in 
consideration of the color of the material defined as the polygon. In (A), it calculates by the following formulas. 
Equation 1] 
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[01 17] However, n of PnO, Pnl, Pn2, Nnx, Nny, Nnz, Pnr, Png, Pnb, Cnr, Cng, and Cnb shows the n-th peak, x 
components of a normal [ in / the n-th peak / in Nnx ], y component of a normal / in / the n-th peak / in Nny ], and Nnz 
are z components of the normal in the n-th peak. LightMatrix is a matrix made by the normalization light source 
vector. This shows below the case where the parallel light source can be defined to three. Moreover, LColorMatrix has 
as a component the color of the beam of light emitted from the light source, and shows below the case where the light 
source can be defined to three. M means the color of the material of a polygon and rgb shows the component. The 
outputs in (A) are Cnr, Cng, and Cnb. 
[Equation 2] 
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[0118] However, LOx, LOy, and LOz are the components of the normalization light source vector 0, Llx, Lly, and Liz 
are the components of the normalization light source vector 1, and L2x, L2y, and L2z are the components of the 
normalization light source vector 2. Moreover, LCOr, LCOg, and LCOb of the color of the beam of light of the light 
source vector 0 are components, LClr, LClg, and LCI b of the color of the beam of light of the light source vector 1 
are components, and LC2r, LC2g, and LC2b of the color of the beam of light of the beam-of-light vector 2 are 
components. In addition, each component of a color takes the value between 0.0 and 1.0. For example, it becomes the 
following matrices, in accepting it light source 0, existing and using the white light at the angle of 45 degrees to a XYZ 
shaft. 

[Equation 31 
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[01 19] Moreover, in (B), it calculates by the following formulas. 
[Equation 4] 
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[0120] Naturally the results of two formulas differ and are right. [ of the calculation result of (A) ] However, (B) is 
compared with (A), and since there is little computational complexity, it can accelerate processing. In addition, the 
quality of a picture does not usually change. 

[0121] Next, as for a polygon including the peak concerned, it is judged whether it is a right face (Step S607). This 
judgment is carried out by whether the triangle polygon which consists of this vertex and two vertices processed in 
front of it in the case of a triangle polygon has turned to which direction. This judgment can use the method explained 
by drawing processing of the model for profile drawing. In addition, although a front reverse side judging is performed 
in this stage with the form 1 of operation, a front reverse side judging is able to be made to be performed before this 
stage. 



Page 17 of 35 



[0122] When a polygon including the peak concerned is a reverse side side, it returns to Step S605. When a polygon 
including the peak concerned is a right face, the lightness in peak conversion and the light source peak at is calculated 
(Step S609). YIQ conversion is performed in calculation of lightness. When it asks for the color in the peak by the 
technique of of (A) described in the top, it is calculated by the following formulas. 
[Equation 5] 
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[0123] When it asks for the color in the peak by the technique of of (B) described in the top, it is calculated by the 
following formulas. 
[Equation 6] 
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[0124] In addition, the matrix containing the numeric value is the 1st line of 3x3 matrices for the conversion to YIQ 
from RGB. 3x3 matrices (transformation matrix) are shown below by way of precaution. 
Equation 7] 

0.299 0.587 0.114^ 

0.596 -0.274 0.322 ( 9 ) 

0.212 -0.523 0.311 



[0125] The data structure of the solid model before transparent transformation is shown in drawing 16 . Drawing 16 (a) 
is the data structure of a solid model, and a triangle polygon has it by N all. A three square shape each polygon has the 
color (YIQ) and three vertex data indexes (IDX) of a material, as shown in drawing 16 (b). Although it has the color of 
a material by the YIQ system here, you may have by the RGB system. If the peak data IDX are used, the information 
about the peak can be acquired from the peak data table shown in drawing 16 (c). 

[0126] The normal vector (Nnx, Nny, Nnz) is remembered to be the three-dimensions coordinate (Pnx, Pny, Pnz) of 
the peak concerned for every peak data IDX by the peak data table (n is a peak number). If transparent transformation 
is performed, the data structure of a triangle polygon will change. The thing corresponding to drawing 1 6 (b) is shown 
in drawing 17 . The coordinate value (x y, z) in a screen coordinate system, the color (r, g, b) in the peak concerned, 
and alpha value will be memorized for every peak. The lightness calculated at Step S609 to the field to which this 
alpha value is memorized is memorized. Moreover, although explained in detail below, when the triangle drawing 
processing section 205 processes, the color for drawing corresponding to the lightness range is stored in a color (r, g, b) 
for three vertices. In addition, although the range of lightness is 0.0 to 1 .0, since alpha value is the integer of 0 to 255, 
what doubled lightness 255 as an alpha value is used. 

[0127] It returns to draw ing 1 5 and a processing flow is explained. The color for drawing of a polygon including the 
peak by which peak conversion and light source calculation were carried out after Step S609 is calculated (Step S61 1). 
The color for drawing of a polygon is calculated from the criteria lightness corresponding to each lightness range 
stored in the lightness range table, and the color of the polygon concerned. For example, when the color of a polygon is 
held as a color of a YIQ system, only IQ is used among YIQ(s) and it is calculated by the following formulas using 
each criteria lightness Tn. 
Equation 8] 



CV 
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1.000 0.956 0.621 
1.000 -0.272 -0.647 
1.000 -1.105 1.702 
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[0128] If there is three criteria lightness Tn (Tl , T2, T3), three colors for drawing can be found. In addition, when the 
color of a polygon is not held as a color of a YIQ system (i.e., when holding as a color of a RGB system), calculation 
changed into YIQ from RGB by the transformation matrix shown in the top is performed. Moreover, although 
calculation results differ, the following calculation is performed when the color for drawing needs to be calculated at 
high speed. 
Equation 9] 
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[0129] M is a meaning called the color of the material of a polygon. Although calculation results differ and some 
quality of image also differs by two upper formulas, a picture with the second almost same direction can be acquired at 
high speed. 

[0130] Next, the one lightness range of a lightness range table is chosen (Step S613). In addition, although the 
lightness range table shown in drawing 5 is used with the form of this operation, a lightness range table like drawing 18 
can also be used. Drawing 1 8 shows the example of the table on which the lightness range was specified by the upper 
limit and the minimum. That is, criteria lightness 0.25 is set up to the criteria lightness 0.50, and the upper limit 0.49 
and minimum 0.00 of the lightness range to the criteria lightness 0.75, and the upper limit 0.74 and minimum 0.50 of 
the lightness range to the upper limit 1 .00 and minimum 0.75 of the lightness range. When using such a lightness range 
table, the lightness range containing an upper limit and a minimum can be chosen at random, and can be set up. 
However, drawing 18 shows the case of the effective computer to the 2nd place of a small number. The lightness range 
is chosen as the upper shell turn of drawing 1 8 when comparison with two lightness values of the lightness of each 
pixel, an upper limit, and a minimum cannot carry out easily in lightness comparison processing in which it explains 
below. And it is processed only by the lower limit in this case. 

[0131] Then, the lightness in the peak of this polygon is interpolated and the lightness (lightness distribution in a 
polygon) in each pixel inside the polygon concerned is calculated. Although the color of the peak is also interpolated, 
the result is the same, even if it interpolates the three peaks, since it is the same color for drawing. And if the lightness 
in the pixel concerned is selected lightness within the limits, the pixel concerned will be drawn in the color for drawing 
corresponding to the selected lightness range concerned (Step S615). The triangle drawing processing section 205 in 
drawing 2 carries out interpolation processing of lightness. The pixel color processing section 209 carries out 
comparison processing of whether the lightness in each pixel is selected lightness within the limits. These steps S613 
and S615 are repeated until it processes all lightness ranges (Step S617). 

[0132] For example, when the pixel color processing section 209 cannot deal with two lightness values, an upper limit 
and a minimum, the same effect can be acquired by using Z-uffer 211 together. Although Z-uffer 21 1 is used for 
hidden surface elimination, with the form of this operation, the same effect as the case where combined use of Z-uffer 
21 1 compares with the upper limit of lightness is done so. 

[0133] For example, when there is a lightness range table like drawing 5 , a threshold 0.75 is chosen first. And the 
triangle drawing processing section 205 interpolates the lightness and the coordinate (Z value is included) of each 
vertex of a polygon by the instruction from the data-processing section 203, and the lightness and the coordinate (Z 
value is included) of each pixel are calculated, and it goes. In addition, if the three peaks set the color as the color for 
drawing corresponding to a threshold 0.75, even if it interpolates, the color of each pixel will turn into a color for 
drawing. 

[0134] Z value and Z value of the pixel stored in Z-uffer 21 1 of the pixel which the pixel color processing section 209 
compared the lightness and the threshold 0.75 of a pixel by the instruction from the data-processing section 203, and 
was called for by interpolation are compared. If Z value of the pixel which the lightness of a pixel is 0.75 or more 
thresholds, and was called for by interpolation is smaller than Z value of the pixel stored in Z-uffer 211, the pixel color 
processing section 209 will write the color for drawing corresponding to a threshold 0.75 in a frame buffer 213 as a 
color of the pixel. 

[0135] drawing of this polygon comes out for the first time, and with [ lightness ] 0.75 [ or more ], the color for 
drawing is written in Two examples, the triangle polygon 101 1 and the triangle polygon 1012, are shown in drawing 19 
(a). Each lightness of the vertices PI 1, P12, and P13 of the triangle polygon 101 1 is set as 0.0, and 1.0 and 1.0. 
moreover, each lightness of the vertices P21, P22, and P23 of the triangle polygon 1012 — 0.0 and 0. — it is set as 5 and 
1 .0 If processing described in the top is carried out, it will be painted into the portion to which it is applied in the three 
square shape each polygon in the color for drawing. 

[0136] Next, a threshold 0.5 is chosen. And the triangle drawing processing section 205 calculates the lightness and the 
coordinate (Z value is included) of each pixel inside a polygon by the instruction from the data-processing section 203. 
Z value and Z value of the pixel stored in Z-uffer 21 1 of the pixel which the pixel color processing section 209 
compared the lightness and the threshold 0.5 of a pixel by the instruction from the data-processing section 203, and 
was called for by calculation are compared. If Z value of the pixel which the lightness of a pixel is 0.5 or more 
thresholds, and was called for by calculation is smaller than Z value of the pixel stored in Z-uffer 211, the pixel color 
processing section 209 will write the color for drawing corresponding to a threshold 0.5 in a frame buffer 213 as a 
color of the pixel. 

[0137] If Z-uffer 21 1 is not used, it will be painted to the field of lightness 1 .0-0.5 in the color for drawing 
corresponding to a threshold 0.5 like drawing 19 (b). About a 0.75 or more lightness field, since Z value calculated by 
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calculation is the same as Z value stored in Z-uffer 21 1, the color for drawing corresponding to a threshold 0.5 is not 
written [ field / 0.75 or more lightness ] in a frame buffer 213. That is, as shown in drawin g 19 (c), it is painted in a 
different color for drawing by the field of lightness 0.5-0.74, and the 0.75 or more lightness field. 
[0138] The example of drawing 5 shows the result which processed the threshold 0.0 similarly to drawing 20 . Each 
lightness of the vertices PI 1, P12, and P13 of the triangle polygon 101 1 in drawing 20 is set as 0.0, and 1.0 and 1.0. 
moreover, each lightness of the vertices P21, P22, and P23 of the triangle polygon 101 1 - 0.0 and 0. -- it is set as 5 and 
1.0 The number, 0.5 and 0.75, surrounded by the dotted line shows the threshold of lightness. [ i.e., ] In this way, a 
three square shape each polygon will be divided into three fields, and it will be painted in the color for drawing. 
[0139] The result of gouraud shading is shown in drawing 21 . Each lightness of the vertices P31, P32, and P33 of the 
triangle polygon 1021 in drawing 21 is set as 0.0, and 1.0 and 1.0. moreover, each lightness of the vertices P41, P42, 
and P43 of the triangle polygon 1022 - 0.0 and 0. it is set as 5 and 1 .0 That is, the lightness of each vertex is the 
same as the triangle polygons 1011 and 1012 shown in drawing 20 respectively. However, only as for the boundary of 
the classified field, at gouraud shading, lightness changes by drawing 20 to lightness changing with interpolation 
smoothly. That is, it turns out that three fields whose lightness is flats exist and it has become a cell animation tone. 
[0140] In addition, the value of the smallest lower limit of a lightness range table may not be 0.0. In order to lose the 
portion to which no colors are given within the polygon, in the repeat of the drawing 15 step S617, a lower limit is set 
to 0.0 by the last repeat, and Step S615 is carried out. 

[0141] Above, it is repeated until it processes all the peaks of a solid model, and even Step S605 or S617 is repeated 
until it processes all polygons as a result (Step S61 9). 

[0142] It is better for the lightness range table described in the top to create the optimal thing for every solid model. 
However, a solid model is divided into some categories and you may make it prepare a lightness range table for every 
category of the. The lightness range of numbers contained in a lightness range table can consider making it 2 or 3 
according to actual cell animation. However, since the number of times of a repeat in Step S617 of drawing 15 only 
increases in processing which was described above, it is also easily possible to make it which [ two or more ] number. 
However, since the number of times of a repeat increases, if a number increases, processing will become slow and will 
go. 

[0143] If the above processings are carried out, all the polygons of a solid model can be distinguished with the 
lightness of a predetermined stage, and can acquire the picture of a cell animation tone about a solid model. Moreover, 
since the portion to which the model for profile drawing introduced with the form 1 of operation does not hide in a 
solid model among the fields behind a solid model is drawn, the rendering of the portion is carried out as a border line. 
With the form 1 of operation, a border line can be easily drawn by usually performing rendering processing and almost 
same processing only by introducing the model for profile drawing for drawing of a border line. 
[0144] 2. Unlike the form 1 of operation, the form 2 of form 2 implementation of operation calculates it beforehand 
rather than calculates the color for drawing to a solid model on real time, and stores it as data. If it does in this way, 
processing speed will become quick from the form 1 of operation. In addition, although what was necessary was just to 
have had data of 1 classification by color per polygon with the form 1 of operation since it had calculated from the 
criteria lightness of the color of the material of a polygon, and a lightness range table, it is necessary to hold the color 
data for line count of a lightness range table per polygon with the form 2 of operation. About processing of the model 
for profile drawing, it is the same as the form 1 of operation. 

[0145] The outline of the form 2 of operation of this invention is explained using the functional block diagram of 
drawing 22 . The model drawing section 450 for profile drawing and the solid model drawing section 490 are 
contained in the rendering equipment illustrated as a form 2 of operation. The model acquisition section 300 for profile 
drawing, the matrix setting section 305 for model arrangement for profile drawing, the model processing section 310 
for profile drawing, the blur expression texture mapping section 315, and the pixel processing section 430 shared with 
the solid model drawing section 490 are contained in this model drawing section 450 for profile drawing. Each of these 
functions are delivering data in the turn described in the top. In addition, the model acquisition section 300 for profile 
drawing, the matrix setting section 305 for model arrangement for profile drawing, the model processing section 310 
for profile drawing, and the blur expression texture mapping section 315 are the same as the form 1 of operation. 
[0146] Moreover, peak conversion and the light source calculation section 460, the lightness calculation section 465, 
the lightness range table 475, the color storing section 470 for drawing, the lightness entry section 480, and the pixel 
processing section 430 shared with the model drawing section 450 for profile drawing are contained in the solid model 
drawing section 490. The output of peak conversion and the light source calculation section 460 is inputted into the 
lightness calculation section 465. The output of the lightness calculation section 465 is inputted into the pixel 
processing section 430. The lightness range table 475 is referred to at the lightness entry section 480. The output of the 
color storing section 470 for drawing and the lightness entry section 480 is inputted into the pixel processing section 
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430. The lightness comparator 433 used by solid model drawing processing and the hidden surface elimination 
processing section 437 used by both the model drawing processing for profile drawing and solid model drawing 
processing are contained in the pixel processing section 430 which the model drawing section 450 for profile drawing 
and the solid model drawing section 490 share. 

[0147] The model acquisition section 300 for profile drawing is the same as the gestalt 1 of operation, for example, the 
model for profile drawing corresponding to the solid model which consisted of triangle polygons is generated. In 
addition, when the model for profile drawing is generated beforehand, the model acquisition section 300 for profile 
drawing reads the model for profile drawing which consisted of triangle polygons concerned currently generated 
beforehand. In addition, with the field where a solid model corresponds, as for each field of the model for profile 
drawing acquired, the front reverse side is reverse. Moreover, the model for profile drawing is larger than a solid 
model, and is defined by the predetermined color scheme for border lines. 

[0148] In addition, although the model for profile drawing must finally be relatively larger than a corresponding solid 
model, the size of the model for profile drawing in this stage may be the same as a solid model. In this case, it is 
processed so that the model for profile drawing may be relatively drawn greatly from a solid model, by the time the 
model for profile drawing and a solid model are drawn. Moreover, the color of the model for profile drawing may 
succeed the color of the material of a corresponding solid model as it is. In this case, the color for drawing is specified 
independently. 

[0149] The criteria position of this model for profile drawing is the same as the criteria position of the solid model 
which usually corresponds, or is defined as being located in the near. 

[0150] And the same matrix setting section 305 for model arrangement for profile drawing as the gestalt 1 of operation 
sets up the matrix for arrangement for arranging the model criteria position 530 for profile drawing in a virtual space in 
the same position as the solid model criteria position 520. That is, as shown in d rawing 4 , the model 510 for profile 
drawing is arranged in the position which includes the solid model 500 by setting up so that the conversion the parallel 
displacement of the model criteria position 530 for profile drawing is carried out [ conversion ] for the matrix for 
arrangement of the model 510 for profile drawing to the coordinate of the solid model criteria position 520 may be 
included. 

[0151] The model processing section 310 for profile drawing is the same as the gestalt 1 of operation, and lessons is 
taken for it from each peak of the model for profile drawing, and it carries out peak conversion (enlarging or 
contracting, rotation, a parallel displacement, and transparent transformation), and carries out the front reverse side 
judging of each polygon of the model for profile drawing. The matrix for arrangement described in the top is also used 
for this peak conversion. In addition, light source calculation is not carried out here. For example, when it not only 
carries out transparent transformation, but the model for profile drawing of the same size as a solid model is acquired 
in enlarging or contracting, rotation and a parallel displacement, and the model acquisition section 300 for profile 
drawing according to the state where it was specified in the virtual space which is virtual three-dimensions space, the 
model processing section 310 for profile drawing carries out peak conversion for expanding the size of the model for 
border-line drawing. When it expands here, the relation between a solid model and the model for profile drawing 
becomes like drawing 4 . 

[0152] Moreover, the front reverse side judging of a polygon is performed in order to remove the polygon whose same 
direction as the direction of the look 540 from a camera 550 is the direction of a right face from the object of drawing. 
[0153] The blur expression texture mapping section 315 is the same as the form 1 of operation, and processing for 
becoming blurred to the model for profile drawing, and mapping the texture for expression is carried out so that it may 
become the line by which the border line drawn as a result is blurred. This texture for blur expression is a texture which 
has a pattern including change of lightness or transparency. In addition, since there is no need that the border line is not 
necessarily blurred, processing of the blur expression texture mapping section 3 15 is carried out alternatively. 
[0154] Vertex conversion of the solid model drawing section 490 and the light source calculation section 460 carry out 
vertex conversion (enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about 
each vertex of the triangle polygon which constitutes the field of the solid model arranged in virtual three-dimensions 
space (calculating the field where a triangle polygon is drawn), and perform light source calculation about each vertex 
of the triangle polygon by which vertex conversion was carried out. Moreover, vertex conversion of the solid model 
drawing section 490 and the light source calculation section 460 also perform the front reverse side judging of the three 
square shape each polygon of a solid model. 

[0155] Also in peak conversion of the solid model drawing section 490, and the light source calculation section 460 It 
doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 310 for profile drawing is the same size as a solid model, peak 
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conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0156] When peak conversion and the light source calculation section 460 perform solid model -reduction processing, 
the relation between the solid model 500 and the model 510 for profile drawing becomes like drawing 4 . Moreover, 
the front reverse side judging of a field is the same as the model processing section 310 for profile drawing, and the' 
field whose same direction as the direction of a visual axis of a camera is the direction of a right face among the fields 
of a solid model is excepted from the candidate for drawing. 

[0157] The lightness calculation section 465 calculates lightness from the color in each vertex of the triangle polygon 
which vertex conversion and the light source calculation section 460 calculated. Usually, since peak conversion and the 
light source calculation section 460 calculate the color in a RGB system, the lightness calculation section 465 carries 
out YIQ conversion of this RGB, and searches for Lightness Y. The lightness in each vertex of this triangle polygon is 
outputted to the pixel processing section 430. 

[0158] The lightness range table 475 is the same for example, table like drawing 5 as an example 1. In addition, 
lightness shall take the real numeric values from 0 to 1 here. Specification of the range by not a threshold but the upper 
limit and the minimum is sufficient (for example, refer to drawing 18 ). 

[0159] The color storing section 470 for drawing needs to keep three color data for drawing per each polygon, when 
using a lightness range table like drawing 5 . The color for drawing corresponding to the 1 st lightness range about [ as 
shown in drawing 23 ] each polygon (r, g, b), The color for drawing corresponding to the 2nd lightness range (r, g, b), 
and the color for drawing corresponding to the 3rd lightness range (r, g, b), The peak data IDX of the peak 1 and the 
peak data IDX of the peak 2 as well as the peak data IDX of the peak 0 which constitutes the polygon concerned are 
kept instead of drawing_16 (b) described previously. These data are prepared only for the number of the polygons of a 
solid model. 

[0160] The pixel processing section 430 takes out the color for drawing corresponding to the lightness range set up by 
the lightness entry section 480 from the color storing section 470 for drawing. The color storing section 470 for 
drawing is CD-R1 3 1 , and is stored as an element of the solid model data 137. 

[0161] The lightness entry section 480 chooses one threshold of the lightness range table 475, and sets it as the pixel 
processing section 430. Every one lightness entry section 480 is set up in an order from the top, when using a lightness 
range table 475 like drawing^ as it is. When the range by not a threshold but the upper limit and the minimum is 
specified, selection and a setup are possible at random. 

[0162] The pixel processing section 430 shared by the model drawing section 450 for profile drawing and the solid 
model drawing section 490 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 

[0163] The pixel processing section 430 determines the color of each pixel in the triangle polygon made applicable [ of 
the model for profile drawing ] to drawing, carrying out hidden surface elimination processing using the hidden surface 
elimination processing section 437, when processing the triangle polygon made applicable [ of the model for profile 
drawing ] to drawing. 

[0164] For example, in the case of drawing 4 , two fields 501 and 502 near the camera 550 of the solid model 500 are 
drawn, and four fields 513, 514, 515, and 516 distant from the camera 550 of the model for profile drawing are drawn. 
Since the solid model 500 is overflowed into right and left if it sees from a camera 550, these four fields of the model 
510 for profile drawing are drawn without carrying out hidden surface elimination only of the protruded portion. This 
protruded portion serves as a border line. In addition, the pixel processing section 430 determines a color in 
consideration of the color of the material of the model for profile drawing. However, the color of this material may 
completely be disregarded and the color (black or dark color for border lines) of a border line may be made into the 
color of the model for profile drawing. 

[0165] On the other hand, the pixel processing section 430 calculates the lightness in each pixel inside a polygon by 
interpolating the lightness in each vertex of the triangle polygon first outputted from the lightness calculation section 
465, when processing the triangle polygon made applicable [ of a solid model ] to drawing. 

[0166] And the lightness comparator 433 compares the lightness in each pixel with the threshold which the lightness 
entry section 480 set up. With [ the lightness in the pixel ] a threshold [ more than ], the pixel processing section 430 
draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 437. With [ the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 480 sets all the thresholds of the lightness range table 475 as the pixel 
processing section 430 and the pixel processing section 430 performs drawing processing about all the pixels in a 
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triangle polygon corresponding to it, the interior of a triangle polygon will be distinguished with the example of 
drawing 5 by the three-stage. This processing is carried out about all the triangle polygons of a solid model. 
[0167] Next, the processing flow about the gestalt 2 of operation is explained. In addition, the following processings 
are processings by which the data-processing section 103 ( drawing 1 ) controls other elements in the main part 101 of 
a computer, and is carried out. 

[0168] The generation processing of the model for profile drawing in the form 2 of [CD-R record processing] 
implementation performed beforehand is the same as drawing 6 . If processing begins, the data of the solid model 
memorized beforehand will be read to HDD 107 (Step S303), and it will be acquired as a model for conversion. 
[0169] Next, it is expanded so that the size of this model for conversion may become somewhat large (Step S305). For 
example, the peak concerned is moved and only 2% of length of the overall length of the model for conversion 
concerned is expanded in the direction of a normal of each peak of the model for conversion about 2% as a whole. 
When this dilation ratio is larger, a border line is thicker, it is drawn, a dilation ratio is more small, and when the model 
for conversion is only expanded slightly, a border line is drawn more thinly. Furthermore, it is not uniform, and if a 
part is expanded more, only the border line of the portion expanded more will be drawn thickly. Since adjustment of 
this size is usually performed by the manufacturer of a solid model, the border line reflecting the intention of the 
manufacturer concerned can be drawn. 

[0170] In addition, when the normal of each peak of a solid model is not defined, the peak concerned can also be 
moved in the direction of a normal of the peak concerned using the normal of the peak concerned called for by 
interpolating the normal of each field which shares the peak concerned. Moreover, the field concerned can also be 
moved in the direction of a normal of each side of a solid model. However, since a crevice is generated between fields 
when a field is only moved simply, the processing for burying it is needed separately. Furthermore, since the criteria 
position is usually defined as the solid model, each peak of the model for conversion can also be moved centering on 
the criteria position of the corresponding model for conversion. 

[0171] Next, it is set as the color to which the color of saturation of the material of each polygon of the model for 
conversion was the same, and made lightness low (Step S307). In addition, it is good though the whole of each polygon 
is set as single colors, such as black. Moreover, it is good though a setup for mapping the texture for blur expression is 
carried out. Since the color of a material is adjusted by the manufacturer, a border line can be drawn by the color which 
the manufacturer concerned meant. 

[0172] Next, the front reverse side of each polygon of the model for conversion is reversed (Step S309). The turn that 
the vertex of three square shapes each which constitute the model for conversion is specifically defined is replaced one 
place. 

[0173] The data of the model for conversion changed even here are memorized to HDD107 as model data for profile 
drawing (Step S3 1 1), and the model generation processing for profile drawing is ended (Step S3 1 3). 
[01 74] Next, the various data containing the solid model data and the model data for profile drawing which were 
memorized by HDD107 are written in CD-R131 by CD-R drive 113. Drawing^ which showed typically the example 
of the data written in CD-R 13 1 is the same also with the form 2 of operation. 

[0175] The processing flow of the whole form 2 of the [whole processing flow] operation is the same as the form 1 of 
operation, as long as it was shown in drawing 8 . First, a start of processing performs initial setting (Step S2). Data 
acquisition processing ( drawing 9 ) of the model for profile drawing explained in full detail behind and the data 
acquisition processing of a solid model which should draw are included in processing of this initial setting. And the 
state in a virtual space is set up (Step S3). This processing is processing which changes the state in a virtual space 
according to it, when the position of a view is changed, the position of the light source is changed, a model makes it 
move or a model is transformed. By this processing being performed, determination processing of the position 
coordinate, the direction, the dilation ratio, reduction percentage, etc. of a solid model and the model for profile 
drawing is performed. Determination processing of the matrix for arrangement of a solid model and the model for 
profile drawing (it is used by drawing 1.1 ) is more specifically performed. Moreover, according to the key stroke of an 
input unit 161 ( drawing J ) etc., a setup of being border-line drawing of Step S4 is performed at this step S3. 
[0176] Next, judgment processing of whether to draw a border line is performed (Step S4). This is judged based on a 
setup by the key stroke of an input unit 161 etc., or a setup by other programs, as stated in the top. And when it is 
judged that a border line is drawn, drawing processing of the model for border-line drawing is carried out (Step S5). 
About this, drawing 1 1 is used and explained later. And when a border line is drawn and it is not drawn, drawing 
processing of a solid model is carried out (Step S6). Drawing 24 is later used and explained also about this processing. 
These Step S3 or S6 is repeatedly carried out till a processing end (Step S7). It is judged by whether the operation input 
of the purport which should end processing was performed whether it is a processing end. 

[0177] Acquisition processing of the model for profile drawing shown in [model acquisition processing for profile 
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drawing] dr awing 9 is the same also with the form 2 of operation. Here, it is judged first whether the model for profile 
drawing is generated (Step S203). It is because the case where the model for profile drawing is prepared beforehand, 
and the model for profile drawing may be generated in this stage. This judgment is carried out here by judging whether 
the model for profile drawing for example, corresponding to the solid model is stored in CD-R131. If it will be judged 
that the model for profile drawing is not generated if it is judged that it is stored, and it is judged that it is not stored, it 
will be judged that the model for profile drawing is generated. 

[0178] When it is judged that the model for profile drawing is not generated, the data of the model for profile drawing 
stored in CD-R131 are read (Step S207). As each polygon of this model for profile drawing was explained in the top 
using drawing 4 and drawing 6 , the front reverse side is reversed with the polygon to which a solid model corresponds. 
Moreover, the size of the model for profile drawing read is defined somewhat more greatly than a corresponding solid 
model. Furthermore, the color of the model for profile drawing is defined by the color darker than a corresponding 
solid model. 

[0179] When it is judged that the model for profile drawing is generated, processing which generates the model for 
profile drawing is performed (Step S205). Like Step S207, when the model for profile drawing is generated in this 
stage, each polygon of the model for profile drawing makes what carried out front reverse side reversal the polygon to 
which a solid model corresponds, as explained in the top using drawing 4 . 

[0180] The size of the model for profile drawing is generated somewhat more greatly than a corresponding solid 
model. The model for profile drawing which was made to move in the direction of a normal of each peak of a solid 
model at the peak concerned, and was expanded like Step S3 05 ( drawing 6 ) is generated. As compared with a solid 
model, when larger, a border line is thicker, the model for profile drawing is drawn, and when the model for profile 
drawing is only slightly larger than a solid model, a border line is drawn more thinly. 

[0181] In addition, at this time, though the size of the model for profile drawing is generated by the same size as the 
size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for this profile drawing, by the time the arrangement matrix of the model for profile 
drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for profile 
drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that the matrix for 
arrangement concerned will include expansion conversion in case the matrix for arrangement of the model for profile 
drawing is set up by the model arrangement processing for profile drawing. On the contrary, it is good though the 
matrix for arrangement of a solid model is determined that the matrix for arrangement of a solid model will contain a 
contraction in case a solid model is arranged. 

[0182] On the other hand, the color of the material of each side of the model for profile drawing is generated by the 
color which made darker the color of the material of each polygon of a corresponding solid model. In addition, as 
described by explanation of Step S307 ( drawing 6 ), the color of the model for profile drawing generated does not 
need to be defined at this time. Or the color of the material of each polygon of the model for profile drawing may be 
the same as the color of the material of each polygon of a corresponding solid model. In this case, the model for profile 
drawing is drawn by the color which the color of the model for profile drawing was not taken into consideration on the 
occasion of drawing processing of the model for profile drawing, for example, was defined [ black ] separately, and the 
color of the texture expressing a blur. 

[0183] Next, it is judged whether the texture which expresses a blur to the model for profile drawing is mapped (Step 
S209). When the model for profile drawing is generated at Step S205, the judgment concerned is carried out based on 
the data of a corresponding solid model. On the other hand, when the model for profile drawing is read at Step S207, 
the judgment concerned is carried out based on the data of the read model for profile drawing. When it is judged that 
the texture expressing a blur is mapped, the texture which expresses a blur to the model for profile drawing at Step 
S21 1 is mapped. That is, a texture coordinate (U, V) is set as each peak of a polygon. 

[0184] In addition, as stated also in the top, the texture expressing a blur has a pattern including change of lightness or 
transparency. An example of a texture including change of lightness is shown in drawing 10 . This is a texture which 
has the pattern into which the white slash went finely on a black material. Since the lightness of a black portion is low 
and the lightness of a white portion is high, the texture shown in drawin g 10 includes change of lightness. A border line 
including change of lightness is drawn by such a line being drawn as a border line. That is, the blur of a border line is 
expressed and the border line of a handwriting tone is drawn more. 

[0185] When it was judged that the texture expressing a blur was not mapped, and when the processing by which a 
texture is mapped is completed, the data-processing section 103 ends the model acquisition processing for profile 
drawing (Step S2 13). 

[0186] In Step S3 of [model arrangement processing for profile drawing] dr awing 8 , the arrangement matrix of the 
model for profile drawing is set up, and arrangement processing of the model for profile drawing is performed. 
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Usually, the criteria position of the model for profile drawing is established in the position corresponding to the criteria 
position of a solid model. And the matrix for arrangement of the model for profile drawing is set up so that the criteria 
position of the model for profile drawing may be arranged in the same as that of the criteria position of a solid model, 
or near. 

[0187] When the direction of a solid model changes here, the matrix for arrangement which contains rotational 
transform so that the model for profile drawing may also correspond to it is set up. When the configuration of a solid 
model changes, deformation processing is performed so that the model for profile drawing may correspond to it. 
[0188] When it is the same size as the solid model with which the model for profile drawing corresponds in this stage, 
the model for profile drawing is expanded. Specifically, the matrix for arrangement of the model for profile drawing is 
set up so that expansion conversion of each peak of the model for profile drawing may be carried out according to a 
predetermined dilation ratio a center [ the criteria position of the model for profile drawing ]. Or conversely, though a 
solid model is reduced, it is good. That is, the matrix for arrangement of a solid model is set up so that the contraction 
of each peak of a solid model may be carried out in this case according to predetermined reduction percentage a center 
[ the criteria position of a solid model ]. In addition, when relatively larger than the solid model with which the model 
for profile drawing corresponds, it is also possible to use the matrix for arrangement of a solid model as it is as a matrix 
for arrangement of the model for profile drawing. 

[01 89] If it does in this way, it will be arranged so that the large model for profile drawing may finally include a solid 
model relatively. By relations, such as an arrangement position of both models, a direction, and a configuration, 
completely, the model for profile drawing may be produced, when it does not include a solid model. However, even if 
it is such a case, a border line is drawn about the included portion. 

[0190] In addition, in this stage, there is no need that the matrix for arrangement is not necessarily set up, and each 
element required for peak conversion of the coordinate arranged, a direction, the rate of enlarging or contracting, etc. 
has just decided it. Also in this case, actual peak conversion is performed in the stage of drawing processing of each 
model. 

[0191] The drawing processing flow of the model for profile drawing shown in [model drawing processing for profile 
drawing] drawing 11 is the same also with the form 2 of operation. In drawing 11 , processing explained below is 
repeatedly performed until it processes all the peaks of the model for profile drawing (Step S503). The first processing 
performed repeatedly is peak conversion (enlarging-or-contracting, rotation, parallel displacement, and transparent 
transformation) processing about the one peak (Step S505). Here, the matrix for arrangement of the model for profile 
drawing called for at Step S3 is also used by peak conversion. 

[0192] For example, the geometric operation part 207 ordered by the data-processing section 103 carries out this 
processing. Wanting to be careful here is the point that the geometric operation part 207 does not carry out light source 
calculation to the model for profile drawing. It is because it is useless for a border line not to call at the position of the 
light source etc., but to be drawn, and to carry out light source calculation as for this. For example, the color of the 
material of the model for profile drawing may be disregarded. Usually, although this peak conversion is performed 
based on the state where it was specified in virtual three-dimensions space, when the size of the model for profile 
drawing is the same as a solid model, according to the matrix for arrangement set up by arrangement processing, 
expansion conversion of the model for profile drawing may be carried out in this stage. 

[0193] And as for a polygon including the peak concerned, judgment processing of being a right face is performed 
(Step S507). This judgment is judged by whether the triangle polygon which consists of this vertex and two vertices 
processed in front of it in the case of a triangle polygon has turned to which direction. Supposing there is a normal 
vector in the direction of a right face, the front reverse side of a triangle polygon can be judged with the sign of the 
inner product of the normal vector and look vector. That is, if the sign of an inner product is negative, the right face 
will be turned to the view position, and if the sign of an inner product is positive, the reverse side side will be turned to 
the view position. In addition, although a front reverse side judging is performed in this stage with the form 2 of 
operation, a front reverse side judging is able to be made to be performed before this stage. 

[0194] When a polygon including the peak concerned is a reverse side side, it returns to Step S503. When a polygon 
including the peak concerned is a right face, it is judged whether the texture expressing a blur is mapped (Step S509). 
[0195] This means the texture mapping to a polygon. When it maps the texture expressing a blur, the texture coordinate 
of the texture for expressing a blur to the peak is calculated (Step S51 1). Although the texture coordinate (U, V) is 
already specified to be the peak of a polygon when performing texture mapping, when the polygon concerned is aslant 
arranged to the screen, on a screen, a texture is distorted and may be displayed. In order to avoid this distortion, as 
texture perspective processing, Q=l / w (w is the depth from a screen) is used, and calculation of S=UxQ and T=VxQ 
is performed here. In not mapping the texture expressing a blur, it shifts to Step S513. 

[0196] And the triangle drawing processing section 205 and the pixel color processing section 209 which were shown, 
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for example in drawing 2 drive (Step S513). As stated in the top, the triangle drawing processing section 205 
interpolates the data of each vertex of a triangle polygon, and generates the data in each pixel inside a triangle polygon. 
The data of each peak will be a texture coordinate value, if the color of a material, a screen coordinate value, and Step 
S51 1 are carried out. The data in each pixel will be a TEKUSERU color if the color and Step S51 1 of a material are 
carried out. 

[0197] However, it is also possible for the color of a material to be disregarded at this time and to set the color of a 
border line as each peak. Moreover, it is also possible to set up brightness in consideration of the color of a material. 
The pixel color processing section 209 uses the data in each pixel inside the triangle polygon which the triangle 
drawing processing section 205 generates, and writes a display image in a frame buffer 213. Under the present 
circumstances, hidden surface elimination is performed using Z-uffer 211. 

[0198] The flow of the solid model drawing processing in the form 2 of the operation to [solid model drawing 
processing] dra win g 24 is shown. The difference with drawing 15 is in the point that the contents of processing of 
initial setting of Step S633 of drawing 24 differ from the contents of processing of Step S603 of drawing 1 5 , and the 
point that Step S61 1 of drawing 1 5 replaced Step S641 of drawing 24 . That is, with the form 2 of operation, although 
the color for drawing was calculated in drawing 15 each time, since it is calculated and stored beforehand, the 
processing which incorporates beforehand the color data for drawing for solid models which draw in Step S633 in 
memory 105 is needed. Moreover, the processing which reads the color for drawing of a polygon in Step S641 is 
needed. In addition, even if it performs Step S641 before Steps S635 and S639 and carries out after Step S643, you 
may carry out in parallel to those steps. What is necessary is to just be read, by the time it actually uses it, since it is 
calculated and stored beforehand. 

[0199] In drawing 24 , initial setting is performed first (Step S633). In this initial setting, the lightness range table (for 
example, drawing 5 or drawing 1 8 ) corresponding to a solid model is acquired. Moreover, the color data for drawing 
of a solid model are acquired. Next, peak conversion (enlarging or contracting, rotation, a parallel displacement, and 
transparent transformation) about the one peak and light source calculation are performed (Step S635). Here, the 
matrix for arrangement of a solid model is also used by peak conversion. The geometric operation part 207 performs 
this by the instruction from the data-processing section 103. The data of a solid model are stored in CD-R131. 
[0200] Enlarging or contracting, rotation, a parallel displacement, and transparent transformation are based on the state 
in the virtual space fundamentally set up in Step S3 of drawing 8 . However, when the model for profile drawing is the 
same size as a solid model, the model for profile drawing may be relatively enlarged by reducing the size of a solid 
model. In this case, a contraction is carried out in Step S635. In addition, it is easily reducible if each peak is moved in 
accordance with the normal toward the center of a solid model. 

[0201] In addition, the two technique of the light source calculation in solid model drawing processing of this invention 
stated with the gestalt 1 of operation is applicable as they are also with the gestalt 2 of operation. 
[0202] Next, as for a polygon including the peak concerned, it is judged whether it is a right face (Step S637). This 
judgment is carried out by whether the triangle polygon which consists of this vertex and two vertices processed in 
front of it in the case of a triangle polygon has turned to which direction. This judgment can use the method explained 
by drawing processing of the model for profile drawing. In addition, although a front reverse side judging is performed 
in this stage with the gestalt 2 of operation, a front reverse side judging is able to be made to be performed before this 
stage. 

[0203] When a polygon including the peak concerned is a reverse side side, it returns to Step S635. When a polygon 
including the peak concerned is a right face, the lightness in peak conversion and the light source peak at is calculated 
(Step S639). YIQ conversion is performed in calculation of lightness. 

[0204] And the color for drawing of a polygon including the peak by which peak conversion and light source 
calculation were carried out is read from memory 105 (Step S641). Although the data of the color for drawing read are 
calculated beforehand, any of two methods explained with the form 1 of operation are sufficient as the calculation 
method at this time of calculating beforehand, and it may be an option. Furthermore, you may define the colors for 
drawing one by one. Since the color for drawing is prepared beforehand, although execution speed becomes quick with 
the form 2 of operation, it cannot perform simply changing into colors other than the color for drawing currently 
prepared. On the other hand, in calculating using the criteria lightness defined as the lightness range table like the form 
1 of operation at the time of execution, or it changes a lightness range table, the color for drawing can be suitably 
changed only by changing criteria lightness. 

[0205] Next, the one lightness range of a lightness range table is chosen (Step S643). In addition, although the 
lightness range table shown in drawing ^ is used with the form of this operation, a lightness range table like drawing 1 8 
can also be used. When using such a lightness range table, the lightness range containing an upper limit and a 
minimum can be chosen at random, and can be set up. However, drawing 1 8 shows the case of the effective computer 
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to the 2nd place of a small number. The lightness range is chosen as the upper shell turn of drawing_18 when 
comparison with two lightness values of the lightness of each pixel, an upper limit, and a minimum cannot carry out 
easily in lightness comparison processing in which it explains below. And it is processed only by the lower limit in this 
case. 

[0206] Then, the lightness in the peak of this polygon is interpolated and the lightness (lightness distribution in a 
polygon) in each pixel inside the polygon concerned is calculated. Although the color of the peak is also interpolated, 
the result is the same, even if it interpolates the three peaks, since it is the same color for drawing. And if the lightness 
in the pixel concerned is selected lightness within the limits, the pixel concerned will be drawn in the color for drawing 
corresponding to the selected lightness range concerned (Step S645). The triangle drawing processing section 205 in 
drawing 2 carries out interpolation processing of lightness. The pixel color processing section 209 carries out 
comparison processing of whether the lightness in each pixel is selected lightness within the limits. These steps S643 
and S645 are repeated until it processes all lightness ranges (Step S647). 

[0207] For example, when the pixel color processing section 209 cannot deal with two lightness values, an upper limit 
and a minimum, the same effect can be acquired by using Z-uffer 211 together. Although Z-uffer 21 1 is used for 
hidden surface elimination, with the form of this operation, the same effect as the case where combined use of Z-uffer 
21 1 compares with the upper limit of lightness is done so. 

[0208] In addition, the value of the smallest lower limit of a lightness range table may not be 0.0. In order to lose the 
portion to which no colors are given within the polygon, in the repeat of the drawing_24 step S647, a lower limit is set 
to 0.0 by the last repeat, and Step S645 is carried out. 

[0209] Above, it is repeated until it processes all the peaks of a solid model, and even Step S635 or S647 is repeated 
until it processes all polygons as a result (Step S649). 

[02 1 0] If the above processings are carried out, all the polygons of a solid model can be distinguished with the 
lightness of a predetermined stage, and can acquire the picture of a cell animation tone about a solid model. Especially 
the gestalt 2 of operation is further accelerated from the gestalt 1 of operation. Moreover, since the portion to which the 
model for profile drawing introduced with the gestalt 2 of operation does not hide in a solid model among the fields 
behind a solid model is drawn, the rendering of the portion is carried out as a border line. With the gestalt 2 of 
operation, a border line can be easily drawn by usually performing rendering processing and almost same processing 
only by introducing the model for profile drawing for drawing of a border line. 

[021 1] 3. With the gestalt 3 of gestalt 3 implementation of operation, it differs in the gestalten 1 and 2 of operation, 
and, as for each polygon of the model for profile drawing, the front reverse side is not reversed to the polygon to which 
a solid model corresponds. However, in the case of the model for profile drawing, the criteria of the processing for 
judging the field for drawing are reversed, and the same effect as the gestalten 1 and 2 of operation is produced in it. 
About processing of a solid model, it is the same as the gestalt 1 of operation. 

[0212] The outline of the gestalt 3 of operation of this invention is explained using the functional block diagram of 
drawing„25 . The model drawing section 750 for profile drawing and the solid model drawing section 790 are 
contained in the rendering equipment illustrated as a gestalt 3 of operation. The model acquisition section 700 for 
profile drawing, the matrix setting section 705 for model arrangement for profile drawing, the model processing 
section 710 for profile drawing, the blur expression texture mapping section 715, and the pixel processing section 730 
shared with the solid model drawing section 790 are contained in this model drawing section 750 for profile drawing. 
Each of these functions are delivering data in the turn described in the top. 

[0213] Moreover, peak conversion and the light source calculation section 360, the lightness calculation section 365, 
the lightness range table 375, the color calculation section 370 for drawing, the lightness entry section 380, and the 
pixel processing section 730 shared with the model drawing section 750 for profile drawing are contained in the solid 
model drawing section 790. Peak conversion and the light source calculation section 360, the lightness calculation 
section 365, the lightness range table 375, the color calculation section 370 for drawing, and the lightness entry section 
380 are the same as the form 1 of operation. The output of peak conversion and the light source calculation section 360 
is inputted into the lightness calculation section 365. The output of the lightness calculation section 365 is inputted into 
the pixel processing section 330. The lightness range table 375 is referred to at both the color calculation section 370 
for drawing, and the lightness entry section 380. The output of the color calculation section 370 for drawing and the 
lightness entry section 380 is inputted into the pixel processing section 730. The lightness comparator 733 used by 
solid model drawing processing and the hidden surface elimination processing section 737 used by both the model 
drawing processing for profile drawing and solid model drawing processing are contained in the pixel processing 
section 730 which the model drawing section 750 for profile drawing and the solid model drawing section 790 share. 
[0214] The model acquisition section 700 for profile drawing generates the model for profile drawing corresponding to 
the solid model which consisted of for example, triangle polygons. In addition, when the model for profile drawing is 
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generated beforehand, the model acquisition section 700 for profile drawing reads the model for profile drawing which 
consisted of triangle polygons concerned currently generated beforehand. The forms 3 of operation differ and each 
polygon of the model for profile drawing acquired is [ the forms 1 and 2 of operation / the polygon and the front 
reverse side to which a solid model corresponds ] the same. Moreover, the model for profile drawing is larger than a 
solid model, and is defined by the predetermined color scheme for border lines. In addition, although the model for 
profile drawing must finally be relatively larger than a corresponding solid model, the size of the object for profile 
drawing in this stage may be the same as a solid model. In this case, it is processed so that the model for profile 
drawing may be relatively drawn greatly from a solid model, by the time the model for profile drawing and a solid 
model are drawn. 

[0215] Moreover, the color of the model for profile drawing may succeed the color of the material of a corresponding 
solid model as it is. In this case, the color for drawing is specified independently. The criteria position of this model for 
profile drawing is the same as the criteria position of the solid model which usually corresponds, or is defined as being 
located in the near. For example, the case where the model 610 for profile drawing is defined as drawing 26 somewhat 
more greatly than the solid model 600 is shown. By this drawing 26 , the direction of an arrow of each side shows the 
right face. Also in the solid model 600 and the model 610 for profile drawing, the outside of each field of a hexagon 
serves as a right face. 

[0216] Both the model criteria positions 630 for profile drawing that are the solid model criteria position 620 which is 
a criteria position of the solid model 600, and a criteria position of the model 610 for profile drawing are defined as the 
center of each model. Moreover, the model 610 for profile drawing is defined centering on the model criteria position 
630 for profile drawing somewhat more greatly than the solid model 600. 

[0217] And the matrix setting section 705 ( drawing 25 ) for model arrangement for profile drawing sets up the matrix 
for arrangement for arranging the model criteria position 630 for profile drawing in a virtual space in the same position 
as the solid model criteria position 620. This matrix for arrangement is used for conversion, such as the parallel 
displacement and rotation to each peak of a corresponding model, and enlarging or contracting. That is, the model 610 
for profile drawing is arranged in the position which includes the solid model 600 by setting up so that the matrix for 
arrangement of the model 610 for profile drawing may include the conversion the parallel displacement of the model 
criteria position 530 for profile drawing is carried out [ conversion ] to the coordinate of the solid model criteria 
position 520. 

[021 8] Lessons is taken for the model processing section 710 for profile drawing from each peak of the model for 
profile drawing, and it carries out peak conversion (enlarging or contracting, rotation, a parallel displacement, and 
transparent transformation), and carries out the front reverse side judging of each polygon of the model for profile 
drawing. The matrix for arrangement described in the top is used for this peak conversion. However, it differs in the 
forms 1 and 2 of operation, and this front reverse side judging is performed in the inversion table reverse side judging 
section 713. Moreover, light source calculation is not carried out here. For example, when it not only carries out 
transparent transformation, but the model for profile drawing of the same size as a solid model is acquired in enlarging 
or contracting, rotation and a parallel displacement, and the model acquisition section 700 for profile drawing 
according to the state where it was specified in the virtual space which is virtual three-dimensions space, the model 
processing section 710 for profile drawing carries out peak conversion for expanding the model for border-line 
drawing. When it expands here, the relation between a solid model and the model for profile drawing becomes like 
drawing 26 . 

[0219] Moreover, in the case of the model for profile drawing of the form 3 of operation, a right face is judged to be 
the reverse side and a reverse side side is judged to be a bow. Therefore, in the example of drawing 26 , only the fields 
613,614,615 and 616 which the arrow has turned to in the same direction as the direction of the look 640 from a 
camera 650 are made applicable to drawing. Although it separates from it for drawing since this field is a reverse side 
side, if it is usual, with the form 3 of operation, it is dealt with as a candidate for drawing, thus — if it carries out, since 
it will be in the outside of the solid model 600 and will separate from the fields 61 1 and 612 near a camera 650 for 
drawing — the solid model 600 — usually — a passage — drawing - having . In addition, since hidden surface 
elimination is performed in the hidden surface elimination processing section 435 of the pixel processing section 430, 
even if it becomes a candidate for drawing, all those fields are not drawn. 

[0220] The blur expression texture mapping section 715 carries out processing for becoming blurred to the model for 
profile drawing, and mapping the texture for expression so that it may become the line by which the border line drawn 
as a result is blurred. In addition, since there is no need that the border line is not necessarily blurred, processing of the 
blur expression texture mapping section 715 is carried out alternatively. 

[0221] Vertex conversion of the solid model drawing section 790 and the light source calculation section 360 carry out 
vertex conversion (enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about 
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each vertex of the triangle polygon of the solid model arranged in virtual three-dimensions space (calculating the field 
where a triangle polygon is drawn), and perform light source calculation about each vertex of the triangle polygon by 
which vertex conversion was carried out. Moreover, vertex conversion of the solid model drawing section 790 and the 
light source calculation section 360 also perform the front reverse side judging of the three square shape each polygon 
of a solid model. 

[0222] Also in peak conversion of the solid model drawing section 790, and the light source calculation section 360 It 
doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 710 for profile drawing is the same size as a solid model, peak 
conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0223] When peak conversion and the light source calculation section 360 perform solid model-reduction processing, 
the relation between the solid model 600 and the model 610 for profile drawing becomes like drawing . 26 . Moreover, 
the front reverse side judgings of a field differ in the model processing section 710 for profile drawing, and except the 
field whose same direction as the direction of a look of a camera is the direction of a right face among the fields of a 
solid model from the candidate for drawing. In the example of drawing 26 , it sees from a camera 650 and the back 
fields 603, 604, 605, and 606 are excepted from the candidate for drawing. 

[0224] The lightness calculation section 365 calculates lightness from the color in each vertex of the triangle polygon 
which vertex conversion and the light source calculation section 360 calculated. Usually, since peak conversion and the 
light source calculation section 360 calculate the color in a RGB system, the lightness calculation section 365 carries 
out YIQ conversion of this RGB, and searches for Lightness Y. The lightness in each vertex of this triangle polygon is 
outputted to the pixel processing section 730. 

[0225] The lightness range table 375 is the same for example, table like drawing 5 as the forms 1 and 2 of operation. In 
addition, lightness shall take the real numeric values from 0 to 1 here. Specification of the range by not a threshold but 
the upper limit and the minimum is sufficient (for example, refer to drawing 18 ). With reference to this lightness range 
table 375, the color calculation section 370 for drawing calculates the color for drawing corresponding to each 
threshold. The color for drawing corresponding to each threshold is calculated using the criteria lightness 
corresponding to a threshold, and the information on the color beforehand set as the three square shape each polygon of 
a solid model. The color calculation section 370 for drawing outputs the calculated color for drawing to the pixel 
processing section 730. 

[0226] The lightness entry section 380 chooses one threshold of the lightness range table 375, and sets it as the pixel 
processing section 730. Every one lightness entry section 380 is set up in an order from the top, when using a lightness 
range table 375 like drawing. 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
specified, selection and a setup are possible at random. 

[0227] The pixel processing section 730 shared by the model drawing section 750 for profile drawing and the solid 
model drawing section 790 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 

[0228] The pixel processing section 730 determines the color of each pixel in the triangle polygon made applicable [ of 
the model for profile drawing ] to drawing, carrying out hidden surface elimination processing using the hidden surface 
elimination processing section 737, when processing the triangle polygon made applicable [ of the model for profile 
drawing ] to drawing. 

[0229] For example, in the case of drawing 26 , two fields 601 and 602 near the camera 650 of the solid model 600 are 
drawn, and four fields 613,614,61 5 and 616 distant from the camera 650 of the model for profile drawing are drawn. 
Since the solid model 600 is overflowed into right and left if it sees from a camera 650, these four fields of the model 
610 for profile drawing are drawn without carrying out hidden surface elimination only of the protruded portion. This 
protruded portion serves as a border line. In addition, the pixel processing section 730 determines a color in 
consideration of the color of the material of the model for profile drawing. In addition, the color of a material may 
completely be disregarded and the color (black or dark color for border lines) of a border line may be made into the 
color of the model for profile drawing. 

[0230] On the other hand, the pixel processing section 730 calculates the lightness in each pixel inside a polygon by 
interpolating the lightness in each vertex of the triangle polygon first outputted from the lightness calculation section 
365, when processing the triangle polygon made applicable [ of a solid model ] to drawing. 

[023 1] And the lightness comparator 733 compares the lightness in each pixel with the threshold which the lightness 
entry section 380 set up. With [ the lightness in the pixel ] a threshold [ more than ], the pixel processing section 730 
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draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 737. With [ the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 380 sets all the thresholds of the lightness range table 375 as the pixel 
processing section 730 and the pixel processing section 730 performs drawing processing about all the pixels in a 
triangle polygon corresponding to it, the interior of a triangle polygon will be distinguished with the example of 
drawing 5 by the three-stage. This processing is carried out about all the triangle polygons of a solid model. 
[0232] Next, the processing flow about the form 3 of operation is explained. In addition, the following processings are 
processings by which the data-processing section 103 ( drawing 1 ) controls other elements in the main part 101 of a 
computer, and is carried out. 

[0233] The generation processing of the model for profile drawing beforehand performed in the form 3 of operation is 
shown in [CD-R record processing] drawing 27 . If processing begins, the data of the solid model memorized 
beforehand will be read to HDD 107 (Step S353), and it will be acquired as a model for conversion. 
[0234] Next, it is expanded so that the size of the model for conversion may become somewhat large (Step S355). For 
example, the peak concerned is moved and only 2% of length of the overall length of the model for conversion 
concerned is expanded in the direction of a normal of each peak of the model for conversion about 2% as a whole. That 
is, if the height has the model for conversion concerned equivalent to 1 .8m at a human-being type, only length with 
each peak equivalent to 0.036m will be moved, for example. When this dilation ratio is larger, a border line is thicker, 
it is drawn, a dilation ratio is more small, and when the model for conversion is only expanded slightly, a border line is 
drawn more thinly. Furthermore, it is not uniform, and if a part is expanded more, only the border line of the portion 
expanded more will be drawn thickly. Since this adjustment is usually performed by the manufacturer of a solid model, 
the border line reflecting the intention of the manufacturer concerned can be drawn. 

[0235] In addition, when the normal of each peak of a solid model is not defined, the peak concerned can also be 
moved in the direction of a normal of the peak concerned using the normal of the peak concerned called for by 
interpolating the normal of each field which shares the peak concerned. 

[0236] Moreover, the field concerned can also be moved in the direction of a normal of each side of a solid model. 
However, since a crevice is generated between fields when a field is only moved simply, the processing for burying it 
is needed separately. Furthermore, since the criteria position is usually defined as the solid model, each peak of the 
model for conversion concerned can also be moved centering on the criteria position of the corresponding model for 
conversion. 

[0237] Next, it is set as the color to which the color of saturation of the material of each polygon of the model for 
conversion was the same, and made lightness low (Step S3 57). In addition, though the whole of each polygon is set as 
single colors, such as black, it is good. Moreover, it is good though a setup for mapping the texture for blur expression 
is carried out. Since the color of a material is adjusted by the manufacturer, a border line can be drawn by the color 
which the manufacturer concerned meant. 

[0238] With the form 3 of operation, since processing which reverses the front reverse side of each polygon of the 
model for conversion is not performed, the data of the model for conversion processed so far are memorized to 
HDD 107 as model data for profile drawing (Step S361), and the model generation processing for profile drawing is 
ended (Step S363). 

[0239] Next, the various data containing the model data for profile drawing memorized by HDD 107 are written in CD- 
Rl 3 1 by CD-R drive 113. The example of the data written in CD-R1 3 1 on the level indicated by draw ing 7 is the same 
as the forms 1 and 2 of operation. That is, in the program field 132, the program for making this invention carry out is 
stored in a computer 1000. Though this program does not include processing until it writes in CD-R131, it is good. The 
various data processed by the program stored in the program field 132 described in the top are stored in the system data 
field 133. 

[0240] The data containing the solid model data 137 and the model data 135 for profile drawing are stored in the image 
data field 134. The front reverse side of each polygon of the model which the model data for profile drawing show here 
is the same as the polygon to which a solid model corresponds. Moreover, in the model acquisition processing for 
profile drawing mentioned later, when generating the model for profile drawing, there is no need that the model data 
135 for profile drawing are stored. The data for making a sound output from the sound output unit 125 by the sound 
processing section 109 shown in drawing 1 are stored in the sound data area 136. 

[0241] In addition, though the size of the model for profile drawing stored in CD-R131 is defined by the same size as 
the size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for profile drawing mentioned later, by the time the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for 
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profile drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that the 
matrix for an array concerned will include expansion conversion in case the matrix for arrangement of the model for 
profile drawing is set up by the model arrangement processing for profile drawing. On the contrary, it is good though 
the matrix for arrangement of a solid model is determined that the matrix for arrangement of a solid model will contain 
a contraction in case a solid model is arranged. 

[0242] Moreover, the color of the material of each polygon of the model for profile drawing stored in CD-R131 may be 
the same as the color of the material of each polygon of a corresponding solid model. In this case, the model for profile 
drawing is drawn by colors defined separately, such as black, in the case of drawing processing of the model for profile 
drawing mentioned later. 

[0243] The processing flow of the level indicated by [whole processing flow] drawing 8 is the same as the forms 1 and 
2 of operation. That is, initial setting is performed first (Step S2). In this initial setting, data acquisition processing 
( drawing 28 ) of the model for profile drawing explained in full detail behind is included. And the state in a virtual 
space is set up (Step S3). At this time, determination processing of the position coordinate of the model for profile 
drawing etc. is carried out. Next, judgment processing of whether to draw a border line is performed (Step S4). When a 
border line is drawn, drawing processing of the model for border-line drawing is carried out (Step S5). About this, 
drawing 29 is used and explained later. And when a border line is drawn and it is not drawn, drawing of a solid model 
is performed (Step S6). These Step S3 or S6 is repeated till a processing end (Step S7). 

[0244] Acquisition processing of the model for [model acquisition processing for profile drawing] profile drawing is 
shown in drawing 28 . Here, it is judged first whether the model for profile drawing is generated (Step S223). It is 
because the case where the model for profile drawing is prepared beforehand, and the model for profile drawing may 
be generated in this stage. This judgment is carried out here by judging whether the model for profile drawing for 
example, corresponding to the solid model is stored in CD-R131. If it will be judged that the model for profile drawing 
is not generated if it is judged that it is stored, and it is judged that it is not stored, it will be judged that the model for 
profile drawing is generated. 

[0245] When it is judged that the model for profile drawing is not generated, the data of the model for profile drawing 
stored in CD-R131 are read (Step S227). The polygon to which it differs in the gestalten 1 and 2 of operation as each 
polygon of this model for profile drawing was explained in the top using drawing 26 and draw ing 27 , and a solid 
model corresponds has the the same front reverse side. Moreover, the size of the model for profile drawing read is 
defined somewhat more greatly than a corresponding solid model. Furthermore, the color of the model for profile 
drawing is defined by the color darker than a corresponding solid model. 

[0246] When it is judged that the model for profile drawing is generated, processing which generates the model for 
profile drawing is performed (Step S225). Like Step S227, when generating the model for profile drawing in this stage, 
each polygon of the model for profile drawing is made into what has the the same polygon and the the same front 
reverse side to which a solid model corresponds (refer to draw in g 26 ). 

[0247] The size of the model for profile drawing is generated somewhat more greatly than a corresponding solid 
model. The model for profile drawing which was made to move in the direction of a normal of each peak of a solid 
model at the peak concerned, and was expanded like Step S3 5 5 ( drawin g 27 ) is generated. As compared with a solid 
model, when larger, a border line is thicker, the model for profile drawing is drawn, and when the model for profile 
drawing is only slightly larger than a solid model, a border line is drawn more thinly. 

[0248] Moreover, it is good though the model for profile drawing which was made to move in the direction of a normal 
of each side of a solid model in the field concerned, and was expanded is generated as described by explanation of Step 
S355 ( drawing 27 ). Furthermore, it is good though the model for profile drawing which was made to move at each 
peak of this solid model, and was expanded is generated centering on the criteria position usually defined as the solid 
model. 

[0249] In addition, at this time, though the size of the model for profile drawing is generated by the same size as the 
size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for this profile drawing, by the time the matrix for arrangement of the model for profile 
drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for profile 
drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that it will include 
the expansion conversion in case the matrix for arrangement of the model for profile drawing is set up by the model 
arrangement processing for profile drawing. On the contrary, it is good though the matrix for arrangement of a solid 
model is determined that the matrix for arrangement of a solid model will contain a contraction in case a solid model is 
arranged. 

[0250] On the other hand, the color of the material of each polygon of the model for profile drawing is generated by the 
color which made darker the color of the material of each polygon of a corresponding solid model. In addition, as 
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described by explanation of Step S357 ( dra win g 27 ), the color of the model for profile drawing generated does not 
need to be defined at this time. Or the color of the material of each polygon of the model for profile drawing may be 
the same as the color of the material of each polygon of a corresponding solid model. In this case, the model for profile 
drawing is drawn by the color which the color of the model for profile drawing was not taken into consideration on the 
occasion of drawing processing of the model for profile drawing, for example, was defined [ black ] separately, and the 
color of the texture expressing a blur. 

[0251] Next, it is judged whether the texture which expresses a blur to the model for profile drawing is mapped (Step 
S229). When the model for profile drawing is generated at Step S225, this judgment is carried out based on the data of 
a corresponding solid model. On the other hand, when the model for profile drawing is read at Step S227, this 
judgment is carried out based on the data of the read model for profile drawing. When it is judged that the texture 
expressing a blur is mapped, the texture which expresses a blur to the model for profile drawing at Step S231 is 
mapped. That is, a texture coordinate (U, V) is set as each peak of a polygon. 

[0252] In addition, the texture expressing a blur is a texture which has a pattern including change of lightness or 
transparency, for example, is as above-mentioned a texture shown in drawing 1 0 . When it was judged that the texture 
expressing a blur was not mapped, and when the processing by which a texture is mapped is completed, the data- 
processing section 103 ends the model acquisition processing for profile drawing (Step S233). 
[0253] In Step S3 of [model arrangement processing for profile drawing] drawing 8 , the arrangement matrix of the 
model for profile drawing is set up, and arrangement processing of the model for profile drawing is performed. 
Usually, the criteria position of the model for profile drawing is established in the position corresponding to the criteria 
position of a solid model. And the matrix for arrangement of the model for profile drawing is set up so that it may be 
arranged in that the criteria position of the model for profile drawing is the same as the position where the criteria 
position of a solid model is arranged, or its near. 

[0254] When the direction of a solid model changes here, the matrix for arrangement which contains rotational 
transform so that the model for profile drawing may also correspond to it is set up. When the configuration of a solid 
model changes, deformation processing is performed so that the model for profile drawing may correspond to it. 
[0255] When it is the same size as the solid model with which the model for profile drawing corresponds in this stage, 
the model for profile drawing is expanded. Specifically, the matrix for arrangement of the model for profile drawing is 
set up so that expansion conversion of each peak of the model for profile drawing may be carried out according to a 
predetermined dilation ratio a center [ the criteria position of the model for profile drawing ]. Or conversely, though a 
solid model is reduced, it is good. That is, the matrix for arrangement of a solid model is set up so that the contraction 
of each peak of a solid model may be carried out in this case according to predetermined reduction percentage a center 
[ the criteria position of a solid model ]. In addition, when relatively larger than the solid model with which the model 
for profile drawing corresponds, it is also possible to use the matrix for arrangement of a solid model as it is as a matrix 
for arrangement of the model for profile drawing. 

[0256] If it does in this way, it will be arranged so that the large model for profile drawing may finally include a solid 
model relatively. By relations, such as an arrangement position of both models, a direction, and a configuration, 
completely, the model for profile drawing may be produced, when it does not include a solid model. However, even if 
it is such a case, a border line is drawn about the included portion. 

[0257] In addition, in this stage, there is no need that the matrix for arrangement is not necessarily set up, and each 
element required for peak conversion of the coordinate arranged, a direction, the rate of enlarging or contracting, etc. 
has just decided it. Also in this case, actual peak conversion is performed in the stage of drawing processing of each 
model. 

[0258] In drawing 29 showing the drawing processing flow of the model for [drawing processing of model for profile 
drawing] profile drawing, the processing explained below is repeated until it processes all the peaks of the model for 
profile drawing (Step S523). The first processing performed repeatedly is peak conversion (enlarging or contracting, 
rotation, a parallel displacement, and transparent transformation) about the one peak (Step S525). For example, the 
geometric operation part 207 which the data-processing section 1 03 was ordered carries out this processing. 
[0259] Wanting to be careful here is the point of not carrying out light source calculation to the model for profile 
drawing. This is because it is useless that a border line is unrelated to the position of the light source etc., and carries 
out light source calculation (finally depending on the case, the color of the material of the model for profile drawing 
may be disregarded). Usually, although this peak conversion is performed based on the state where it was specified in 
virtual three-dimensions space, when the size of the model for profile drawing is the same as a solid model, according 
to the matrix for arrangement set up by arrangement processing, expansion conversion of the model for profile drawing 
may be carried out in this stage. 

[0260] And judgment processing of being a reverse side side is carried out by the decision criterion usual in a polygon 
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including the peak concerned (Step S527). Usually, although only a right face is made applicable to drawing, in the 
case of the model for profile drawing of the form 2 of operation, a reverse side side is made applicable to drawing by 
the usual criterion. A judgment of this step is made by whether the triangle polygon which consists of two vertices 
which were processed in front of this vertex in the case of the triangle polygon has turned to which direction. 
[0261] When the vertex number is counterclockwise given to each vertex of a triangle polygon by the usual decision 
criterion as shown in drawing 12 for example, it is defined as space this side being a right face (the so-called right- 
handed system). With the form 3 of operation, the criteria of a front reverse side judging are reversed, and it judges 
noting that space this side is a right face, when the peak number is attached clockwise. Only the polygon judged to be a 
right face by this reversed front reverse side criterion is made applicable to drawing. It is because the right face in the 
decision criterion of the form 3 of operation is judged to be a reverse side side by the usual decision criterion as a 
result. 

[0262] The example of a triangle polygon used as the candidate for judgment is shown in draw ing 30 . The vertex 
number of 0, 1 , and 2 is given to each vertex of a triangle polygon shown in drawing 30 in order of the upper part in 
drawing, the lower left, and the lower right. Although space this side is a right face, considering how to attach a peak 
number in the example of drawing_30 , in the reversed decision criterion, space this side serves as a reverse side side. 
By the reversed decision criterion, in the case of a reverse side side, since it is a right face, this polygon is removed for 
drawing usual. In addition, in this stage, a front reverse side judging is performed with the form 3 of operation, and a 
front reverse side judging is able to be made to be performed before this stage. 

[0263] When a polygon including the peak concerned is a right face in the usual decision criterion, it returns to Step 
S523. When a polygon including the peak concerned is a reverse side side in the usual decision criterion, judgment 
processing of the no which maps the texture expressing a blur is carried out (Step S529). This means the texture 
mapping to a polygon. When it maps the texture expressing a blur, computation of the texture coordinate of the texture 
for expressing a blur to the peak is carried out (Step S531). Here, calculation of S=UxQ and T=VxQ is performed, 
using Q=l / w (w being the depth from a screen) as texture perspective processing. In not mapping the texture 
expressing a blur, it shifts to Step S533. 

[0264] And the triangle drawing processing section 205 and the pixel color processing section 209 which were shown, 
for example in drawing 2 drive (Step S533). As stated in the top, the triangle drawing processing section 205 
interpolates the data of each vertex of a triangle polygon, and generates the data in each pixel inside a triangle polygon. 
The data of each peak will be a texture coordinate value, if the color of a material, a screen coordinate value, and Step 
S53 1 are carried out. Moreover, the data in each pixel will be a TEKUSERU color if the color and Step S53 1 of a 
material are carried out. However, it is also possible for the color of a material to be disregarded at this time and to set 
the color of a border line as each peak. Moreover, it is also possible to set up the color of a border line in consideration 
of the color of a material. The pixel color processing section 209 uses the data in each pixel inside the triangle polygon 
which the triangle drawing processing section 205 generates, and writes a display image in a frame buffer 213. Under 
the present circumstances, hidden surface elimination is performed using Z-uffer 211. 

[0265] The flow of drawing processing of the solid model in the form 1 of operation shown in [solid model drawing 
processing] drawing 1 5 is the same also with the form 3 of operation. First, initial setting is performed (Step S603). In 
this initial setting, the lightness range table (for example, drawingjS or dr aw in g 18 ) corresponding to a solid model is 
acquired. Next, peak conversion (enlarging or contracting, rotation, a parallel displacement, and transparent 
transformation) about the one peak and light source calculation are performed (Step S605). The geometric operation 
part 207 performs this by the instruction from the data-processing section 103. The data of a solid model are stored in 
CD-R131. 

[0266] Enlarging or contracting, rotation, a parallel displacement, and transparent transformation are based on the state 
in the virtual space fundamentally set up in Step S3 of drawing 8 . However, when the model for profile drawing is the 
same size as a solid model, the model for profile drawing may be relatively enlarged by reducing the size of a solid 
model. In this case, a contraction is carried out in Step S605. In addition, it is easily reducible if each peak is moved in 
accordance with the normal toward the center of a solid model. 

[0267] In addition, there is the technique of not taking into consideration the color of two technique, the technique in 
consideration of the color of the material defined as the (A) polygon, and the (B) material in light source calculation in 
solid model drawing processing of this invention, and these application is possible also to the form 3 of operation. 
[0268] Next, as for a polygon including the peak concerned, it is judged whether it is a right face (Step S607). This 
judgment is carried out by whether the triangle polygon which consists of this vertex and two vertices processed in 
front of it in the case of a triangle polygon has turned to which direction. This judgment can use the method explained 
by drawing processing of the model for profile drawing. In addition, although a front reverse side judging is performed 
in this stage with the form 3 of operation, a front reverse side judging is able to be made to be performed before this 
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stage. 

[0269] When a polygon including the peak concerned is a reverse side side, it returns to Step S605. When a polygon 
including the peak concerned is a right face, the lightness in peak conversion and the light source peak at is calculated 
(Step S609). YIQ conversion is performed in calculation of lightness. 

[0270] And the color for drawing of a polygon including the peak by which peak conversion and light source 
calculation were carried out is calculated (Step S61 1). The color for drawing of a polygon is calculated from the 
criteria lightness corresponding to each lightness range stored in the lightness range table, and the color of the polygon 
concerned. 

[0271] If there is three criteria lightness Tn (Tl, T2, T3), three colors for drawing can be found. In addition, when the 
color of a polygon is not held as a color of a YIQ system (i.e., when holding as a color of a RGB system), calculation 
changed into YIQ from RGB by the transformation matrix shown in the top is performed. Moreover, the another 
calculation method explained with the form 1 of operation is also applicable to the form 3 of operation. 
[0272] Next, the one lightness range of a lightness range table is chosen (Step S613). In addition, although the 
lightness range table shown in d raw ing 5 is used with the form of this operation, a lightness range table like drawmgj„8 
can also be used. 

[0273] Then, the lightness in the peak of this polygon is interpolated and the lightness (lightness distribution in a 
polygon) in each pixel inside the polygon concerned is calculated. Although the color of the peak is also interpolated, 
the result is the same, even if it interpolates the three peaks, since it is the same color for drawing. And if the lightness 
in the pixel concerned is selected lightness within the limits, the pixel concerned will be drawn in the color for drawing 
corresponding to the selected lightness range concerned (Step S615). The triangle drawing processing section 205 in 
drawjng_2 carries out interpolation processing of lightness. The pixel color processing section 209 carries out 
comparison processing of whether the lightness in each pixel is selected lightness within the limits. These steps S613 
and S615 are repeated until it processes all lightness ranges (Step S617). 

[0274] For example, when the pixel color processing section 209 cannot deal with two lightness values, an upper limit 
and a minimum, the same effect can be acquired by using Z-uffer 21 1 together. Although Z-uffer 21 1 is used for 
hidden surface elimination, with the form of this operation, the same effect as the case where combined use of Z-uffer 
211 compares with the upper limit of lightness is done so. 

[0275] In addition, the value of the smallest lower limit of a lightness range table may not be 0.0. In order to lose the 
portion to which no colors are given within the polygon, in the repeat of the drawing 15 step S617, a lower limit is set 
to 0.0 by the last repeat, and Step S615 is carried out. 

[0276] Above, it is repeated until it processes all the peaks of a solid model, and even Step S605 or S617 is repeated 
until it processes all polygons as a result (Step S619). 

[0277] If the above processings are carried out, all the polygons of a solid model can be distinguished with the 
lightness of a predetermined stage, and can acquire the picture of a cell animation tone about a solid model. Moreover, 
since the portion to which the model for profile drawing introduced with the form 3 of operation does not hide in a 
solid model among the fields behind a solid model is drawn, the rendering of the portion is carried out as a border line. 
With the form 3 of operation, a border line can be easily drawn by usually performing rendering processing and almost 
same processing for drawing of a border line only by introducing the model for profile drawing and reversing the front 
reverse side judging of the model for profile drawing. 

[0278] 4. The form 4 of form 4 implementation of operation is the case where processing of the form 2 of operation is 
used [ processing / a solid model ] using processing of the form 3 of operation about processing of the model for 
profile drawing. 

[0279] The outline of the form 4 of operation of this invention is explained using the functional block diagram of 
d rawing 3 1 . The model drawing section 850 for profile drawing and the solid model drawing section 890 are 
contained in the rendering equipment illustrated as a form 4 of operation. The model acquisition section 700 for profile 
drawing, the matrix setting section 705 for model arrangement for profile drawing, the model processing section 710 
for profile drawing, the blur expression texture mapping section 715, and the pixel processing section 830 shared with 
the solid model drawing section 890 are contained in this model drawing section 850 for profile drawing. Each of these 
functions are delivering data in the turn described in the top. 

[0280] Moreover, peak conversion and the light source calculation section 460, the lightness calculation section 465, 
the lightness range table 475, the color storing section 470 for drawing, the lightness entry section 480, and the pixel 
processing section 830 shared with the model drawing section 450 for profile drawing are contained in the solid model 
drawing section 890. The output of peak conversion and the light source calculation section 460 is inputted into the 
lightness calculation section 465. The output of the lightness calculation section 465 is inputted into the pixel 
processing section 830. The lightness range table 475 is referred to at the lightness entry section 480. The output of the 
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color storing section 470 for drawing and the lightness entry section 480 is inputted into the pixel processing section 
830. The lightness comparator 833 used by solid model drawing processing and the hidden surface elimination 
processing section 837 used by both the model drawing processing for profile drawing and solid model drawing 
processing are contained in the pixel processing section 830 which the model drawing section 850 for profile drawing 
and the solid model drawing section 890 share. 

[0281] The model acquisition section 700 for profile drawing generates the model for profile drawing corresponding to 
the solid model which consisted of for example, triangle polygons. In addition, when the model for profile drawing is 
generated beforehand, the model acquisition section 700 for profile drawing reads the model for profile drawing which 
consisted of triangle polygons concerned currently generated beforehand. The forms 4 of operation differ and each 
polygon of the model for profile drawing acquired is [ the forms 1 and 2 of operation / the polygon and the front 
reverse side to which a solid model corresponds ] the same. Moreover, the model for profile drawing is larger than a 
solid model, and is defined by the predetermined color scheme for border lines. In addition, although the model for 
profile drawing must finally be relatively larger than a corresponding solid model, the size of the object for profile 
drawing in this stage may be the same as a solid model. In this case, it is processed so that the model for profile 
drawing may be relatively drawn greatly from a solid model, by the time the model for profile drawing and a solid 
model are drawn. 

[0282] Moreover, the color of the model for profile drawing may succeed the color of the material of a corresponding 
solid model as it is. In this case, the color for drawing is specified independently. The criteria position of this model for 
profile drawing is the same as the criteria position of the solid model which usually corresponds, or is defined as being 
located in the near. 

[0283] And the matrix setting section 705 ( dr awin g 25 ) for model arrangement for profile drawing sets up the matrix 
for arrangement for arranging the model criteria position 630 for profile drawing in a virtual space in the same position 
as the solid model criteria position 620, as shown in drawing 26 . This matrix for arrangement is used for conversion, 
such as the parallel displacement and rotation to each peak of a corresponding model, and enlarging or contracting. 
That is, the model 610 for profile drawing is arranged in the position which includes the solid model 600 by setting up 
so that the matrix for arrangement of the model 610 for profile drawing may include the conversion the parallel 
displacement of the model criteria position 530 for profile drawing is carried out [ conversion ] to the coordinate of the 
solid model criteria position 520. 

[0284] Lessons is taken for the model processing section 710 for profile drawing from each peak of the model for 
profile drawing, and it carries out peak conversion (enlarging or contracting, rotation, a parallel displacement, and 
transparent transformation), and carries out the front reverse side judging of each polygon of the model for profile 
drawing. The matrix for arrangement described in the top is used for this peak conversion. However, it differs in the 
gestalten 1 and 2 of operation, and this front reverse side judging is performed in the inversion table reverse side 
judging section 713. Moreover, light source calculation is not carried out here. For example, when it not only carries 
out transparent transformation, but the model for profile drawing of the same size as a solid model is acquired in 
enlarging or contracting, rotation and a parallel displacement, and the model acquisition section 700 for profile 
drawing according to the state where it was specified in the virtual space which is virtual three-dimensions space, the 
model processing section 710 for profile drawing carries out peak conversion for expanding the model for border-line 
drawing. When it expands here, the relation between a solid model and the model for profile drawing becomes like 
drawing 26 . 

[0285] Moreover, in the case of the model for profile drawing of the gestalt 4 of operation, a right face is judged to be 
the reverse side and a reverse side side is judged to be a bow. Therefore, in the example of drawing 26 , only the fields 
613,614,615 and 616 which the arrow has turned to in the same direction as the direction of the visual axis 640 from a 
camera 650 are made applicable to drawing. Although it separates from it for drawing since this field is a reverse side 
side, if it is usual, with the gestalt 4 of operation, it is dealt with as a candidate for drawing, thus — if it carries out, 
since it will be in the outside of the solid model 600 and will separate from the fields 61 1 and 612 near a camera 650 
for drawing — the solid model 600 — usually — a passage — drawing — having . In addition, since hidden surface 
elimination is performed in the hidden surface elimination processing section 435 of the pixel processing section 430, 
even if it becomes a candidate for drawing, all those fields are not drawn. 

[0286] The blur expression texture mapping section 715 carries out processing for becoming blurred to the model for 
profile drawing, and mapping the texture for expression so that it may become the line by which the border line drawn 
as a result is blurred. In addition, since there is no need that the border line is not necessarily blurred, processing of the 
blur expression texture mapping section 715 is carried out alternatively. 

[0287] Vertex conversion of the solid model drawing section 890 and the light source calculation section 460 carry out 
vertex conversion (enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about 
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each vertex of the triangle polygon of the solid model arranged in virtual three-dimensions space (calculating the field 
where a triangle polygon is drawn), and perform light source calculation about each vertex of the triangle polygon by 
which vertex conversion was carried out. Moreover, vertex conversion of the solid model drawing section 890 and the 
light source calculation section 460 also perform the front reverse side judging of the three square shape each polygon 
of a solid model. 

[0288] Also in peak conversion of the solid model drawing section 890, and the light source calculation section 460 It 
doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 810 for profile drawing is the same size as a solid model, peak 
conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0289] When peak conversion and the light source calculation section 460 perform solid model-reduction processing, 
the relation between the solid model 600 and the model 610 for profile drawing becomes like drawing 26 . Moreover, 
the front reverse side judgings of a field differ in the model processing section 710 for profile drawing, and except the 
field whose same direction as the direction of a look of a camera is the direction of a right face among the fields of a 
solid model from the candidate for drawing. In the example of drawing 26 , it sees from a camera and the back fields 
603, 604, 605, and 606 are excepted from the candidate for drawing. 

[0290] The lightness calculation section 465 calculates lightness from the color in each vertex of the triangle polygon 
which the light source calculation section 460 calculated. Usually, since the light source calculation section 460 
calculates the color in a RGB system, the lightness calculation section 465 carries out YIQ conversion of this RGB, 
and searches for Lightness Y. The lightness in each vertex of this triangle polygon is outputted to the pixel processing 
section 830. 

[0291] The lightness range table 475 is the same for example, table like drawing 5 as the form 1 of operation, or 3. In 
addition, lightness shall take the real numeric values from 0 to 1 here. Specification of the range by not a threshold but 
the upper limit and the minimum is sufficient (for example, refer to drawing. 18 ). 

[0292] The color storing section 470 for drawing needs to keep three color data for drawing per each polygon, when 
using a lightness range table like drawin g 5 . The color for drawing corresponding to the 1st lightness range about [ as 
shown in drawing 23 ] each polygon (r, g, b), The color for drawing corresponding to the 2nd lightness range (r, g, b), 
and the color for drawing corresponding to the 3rd lightness range (r, g, b), The peak data IDX of the peak 1 and the 
peak data IDX of the peak 2 as well as the peak data IDX of the peak 0 which constitutes the polygon concerned are 
kept instead of drawing 16 (b) described previously. These data are prepared only for the number of the polygons of a 
solid model. 

[0293] The pixel processing section 830 takes out the color for drawing corresponding to the lightness range set up by 
the lightness entry section 480 from the color storing section 470 for drawing. The color storing section 470 for 
drawing is CD-R131, and is stored as an element of the solid model data 137. 

[0294] The lightness entry section 480 chooses one threshold of the lightness range table 475, and sets it as the pixel 
processing section 430. Every one lightness entry section 480 is set up in an order from the top, when using a lightness 
range table 475 like dra win g 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
specified, selection and a setup are possible at random. 

[0295] The pixel processing section 830 shared by the model drawing section 850 for profile drawing and the solid 
model drawing section 890 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 
[0296] 



Since it became timeout time, translation result display processing is stopped. 
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